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Description

[0001] The present invention relates to image display
devices and methods of controlling the same, and in par-
ticular to an image display device using a current-driven
luminescence element and a method of controlling the
same.

[0002] Image display devices in which organic electro-
luminescence (EL) elements are used are known as im-
age display devices with which current-driven lumines-
cence elements are used. The organic EL display devic-
es using organic EL elements which emit light are best
suited to make thinner devices because such organic EL
elements eliminate the necessity of back lights conven-
tionally required for liquid crystal display devices. In ad-
dition, the organic EL elements do not place a limit on
view angle, and thus are expected to be practically used
as next-generation display devices. Further, the organic
EL elements used for the organic EL display devices in-
cluding luminance elements whose luminance are con-
trolled by currents having certain values, instead of in-
cluding liquid crystal cells controlled by voltages to be
applied thereto.

[0003] In a usual organic EL display device, organic
EL elements which serve as pixels are arranged in a ma-
trix. An organic EL display is called a passive-matrix or-
ganic EL display, in which organic electro-luminescence
elements are provided at intersections of row electrodes
(scanning lines) and column electrodes (data lines) and
voltages corresponding to data signals are applied to be-
tween selected row electrodes and the column elec-
trodes to drive the organic EL elements.

[0004] Onthe otherhand, anorganic EL display device
is called an active-matrix organic EL display, in which
switching thin film transistors (TFTs) are provided at the
intersections of scanning lines and data lines and con-
nected with the gates of driving transistors which receive
data signals, through the signal lines, when the TFTs are
turned on through selected scanning lines, and causes
the driving transistors to activate the organic EL ele-
ments.

[0005] Although the passive-matrix organic EL display
device in which organic EL elements connected to se-
lected row electrodes (scanning lines) emit light only until
the selected row electrodes become unselected, organic
EL elements in the active-matrix organic EL display de-
vice keep emitting light until they are scanned (or select-
ed). Thus, there is no reduction in luminance even when
the number of scanning lines increases. Accordingly, the
active-matrix organic EL display device is driven with a
low voltage, thereby consuming less power.

[0006] Patent Reference 1 discloses a circuit configu-
ration of pixel units in an active-matrix organic EL display
device.

[0007] FIG. 16 is a diagram showing a circuit configu-
ration of a pixel unit in a conventional organic EL display
device disclosed in Patent Reference 1. The pixel unit
500 is configured with a simple circuitry including: an or-
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ganic EL element 505 having a cathode connected to a
negative power source line (whose voltage value is de-
noted as VEE); an n-type thin film transistor (n-type TFT)
504 having a drain connected to a positive power source
line (whose voltage value is denoted as VDD) and a
source connected to the anode of the organic EL element
505; a capacitor element 503 which is connected to be-
tween the gate and source of the n-type TFT 504 and
holds a gate voltage of the n-type TFT 504; a third switch-
ing element 509 for causing both the terminals of the
organic EL element 505 to have approximately the same
potential; a first switching element 501 which selectively
applies a video signal from a signal line 506 to the gate
of the n-type TFT 504; and a second switching element
502 for initializing the gate potential of the n-type TFT
504 into a predetermined potential. The following de-
scribes light emitting operations performed by the pixel
unit 500.

[0008] First, the second switching element 502 is
brought into an on state by a scanning signal supplied
from the second scanning line 508. A predetermined volt-
age VREF supplied from a reference power source line
is applied to the gate of the n-type TFT 504 so as to
prevent a current from flowing into between the source
and drain of the n-type TFT 504 in order to initialize the
n-type TFT 504.

[0009] Next, the second switching element 502 is
brought into an off state by a scanning signal supplied
from the second scanning line 508 (S102).

[0010] Next, the first switching element 501 is brought
into an on state by a scanning signal supplied from the
first scanning line 507 to apply a signal voltage supplied
from the signal line 506 to the gate of the n-type TFT 504
(S103). At this time, the gate of the third switching ele-
ment 509 is connected to the first scanning line 507, and
thus becomes conductive simultaneously with the first
switching element 501. This makes it possible to accu-
mulate charge corresponding to a signal voltage in the
capacitor element 503 without being affected by the volt-
age between the terminals of the organic EL element
505. In addition, the organic EL element 505 is not sup-
plied with a current while the third switching element 509
is conductive, and thus does not emit light.

[0011] Next, the third switching element 509 is brought
into an off state by a scanning signal supplied from the
first scanning line 507 to supply a signal current corre-
sponding to the charge accumulated in the capacitor el-
ement 503 from the n-type TFT 504 to the organic EL
element 505 (S104). At this time, the organic EL element
505 emits light.

[0012] The sequential operations described above en-
able the organic EL element 505 to emit light with a lu-
minance corresponding to the signal voltage supplied
from the signal line in a frame period.

[0013] Patentreference 1: Japanese Unexamined Pat-
ent Application Publication No. 2005-4173

[0014] Reference US 2003111966 discloses animage
display device, wherein as each of sampling switch ele-



3 EP 2 226 786 B1 4

ments turns on in response to a scanning signal, a signal
voltage from a signal wire is held on and written into a
sampling capacitor. At this time, the signal voltage is held
on the sampling capacitor on the basis of a common elec-
trode. As the scanning signal transitions from high level
to low level, each of the sampling switch elements turns
off and changes into a floating state in which the sampling
capacitor is electrically insulated from the signal wire and
adriving TFT. As the scanning signal changes from high
level to low level, each of the driving switches becomes
conductive so that the signal voltage held on the sampling
capacitor is applied as it is between the source and gate
of the driving TFT as a bias voltage to make the driving
TFT conductive, causing an organic LED to emit light.
[0015] Reference US 2006/066251 discloses an or-
ganic light emitting display for minimizing or preventing
nonuniformity inimage quality, which includes afirst tran-
sistor having a gate electrode connected to a first selec-
tion signal, a source electrode connected to a data signal,
and a drain electrode connected to a second node; a
second transistor having a gate electrode connected to
the first selection signal, a source electrode connected
to a power voltage, and a drain electrode connected to
a first node; a third transistor having a gate electrode
connected to a second selection signal, a source elec-
trode connected to a reference voltage, and a drain elec-
trode connected to the second node; a capacitor con-
nected between the first node and the second node; and
a fourth transistor having a gate electrode connected to
the first node, a source electrode connected to the power
voltage, and a drain electrode connected to an organic
light emitting diode.

[0016] Reference US 2005-243076 discloses an or-
ganic light-emitting device, which includes a first transis-
tor for applying a data voltage; a second transistor for
applying a driving current depending on the data voltage
and aninitiation voltage to an organic light-emitting diode;
a third transistor for generating a threshold voltage; a
fourth transistor for applying an initiation voltage, the
fourth transistor being connected to the third transistor;
a fifth transistor for applying a power voltage; and a con-
denser provided between a first node connected to the
third and fifth transistors and a second node connected
to the first and second transistors, for maintaining the
power voltage and the threshold voltage for compensa-
tion.

[0017] Reference US 2006-231740 discloses a meth-
od of driving an electronic circuit. The electronic circuit
includes a light-emitting element that is interposed be-
tween a first electric supply line and a second electric
supply line having different potentials and emits light by
the supply of a current, a storage capacitor that holds a
voltage between afirst electrode and a second electrode,
and a driving transistor that is interposed between the
first electric supply line and the second electric supply
line and has a gate terminal connected to the first elec-
trode of the storage capacitor. The method includes: for
a first period, applying a data potential according to a
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gray-scale level designated for the light-emitting element
to the second electrode of the storage capacitor while
electrically connecting an initialization wiring line sup-
plied with an initialization potential to the first electrode
of the storage capacitor; and for a second period subse-
quent to the first period, electrically connecting the sec-
ond electrode of the storage capacitor to a source termi-
nal of the driving transistor.

[0018] However, the conventional organic EL display
device disclosed in Patent Reference 1 allows a current
to flow into the negative power source line through the
third switching element 509 because the n-type TFT 504
is brought into an on state when the signal voltage is
stored on the gate of the n-type TFT 504 (Step S103).
This current flows into the resistance components of the
third switching element 509 and the negative power
source line, resulting in variation in the potential of the
source of the n-type TFT 504. In other words, the voltage
which should be held by the capacitor element 503 inev-
itably varies.

[0019] As described above, in the case of configuring
a pixel circuitry which performs a source grounding op-
eration in form of the n-type TFT such as an amorphous
Si, it is difficult to store an exact potential between both
the end electrodes of the capacitor element having a
function of holding a voltage between the gate and source
of the n-type driving TFT. In this case, since no exact
signal current corresponding to the signal voltage flows,
the luminescence elements do not emit light properly.
This disables achievement of highly accurate image dis-
play reflecting the video signal.

[0020] In view of the above described problems, the
present invention has an object to provide, in form of a
simple pixel circuitry, an image display device which in-
cludes luminescence pixels and is capable of storing an
exact potential corresponding to a signal voltage to both
the end electrodes of the electrostatic capacitor which
holds a voltage between the gate and source of the n-
type driving TFT.

[0021] This is achieved by the features of the inde-
pendent claims. Preferred embodiments are subject mat-
ter of the dependent claims.

[0022] According to an image display device and a
method of controlling the same in the present invention,
only currents flowing through luminescence elements
flow into an n-type driving TFT without passing through
reference power source lines and signal lines. This
makes it possible to store an exact potential on both the
end electrodes of the capacitor element having a function
of holding the voltage between the gate and source of
the n-type driving TFT, thereby achieving a highly accu-
rate image display reflecting a video signal.

[0023]

[Fig. 1]

FIG. 1 is a block diagram showing an electrical con-
figuration of an image display device according to
an embodiment of the present invention.
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[Fig. 2]

FIG. 2 is a diagram showing a circuit configuration
of aluminescence pixel included in a display unitand
connections with the surrounding circuits according
to illustrative embodiment 1. invention.

[Fig. 3A]

FIG. 3A is a chart showing operation timings in a
method of controlling image display devices accord-
ing to illustrative embodiments 1 and 2.

[Fig. 3B]

FIG. 3B is a chart showing operation timings in a
Variation of amethod of controlling the image display
devices according to illustrative embodiments 1 and
2.

[Fig. 4]

FIG. 4 is a flowchart indicating operations performed
by the image display device according to illustrative
embodiment 1.

[Fig. 5A]

FIG. 5A is a diagram showing a pixel circuit in a con-
ductive state while a signal voltage is being written
by the image display device according to illustrative
embodiment 1.

[Fig. 5B]

FIG. 5B is a diagram showing a pixel circuit in a con-
ductive state while the image display device accord-
ing to illustrative embodiment 1 emitting light.

[Fig. 6]

FIG. 6 is a diagram showing a circuit configuration
of aluminescence pixel included in a display unitand
connections with the surrounding circuits according
to illustrative embodiment 2.

[Fig. 7]

FIG. 7 is a flowchart of operations performed by the
image display device according to illustrative em-
bodiment 2.

[Fig. 8]

FIG. 8 is a diagram showing a circuit configuration
of aluminescence pixel included in a display unitand
connections with the surrounding circuits according
to Embodiment 3 of the present invention.

[Fig. 9]

FIG. 9is a chart showing operation timings in a meth-
od of controlling an image display device according
to Embodiment 3 of the present invention.

[Fig. 10]

FIG. 10 is a flowchart of operations performed by the
image display device according to Embodiment 3 of
the present invention.

[Fig. 11]

FIG. 11 is a diagram showing a circuit configuration
indicating a Variation of luminescence pixels includ-
ed in a display unit and connections with the sur-
rounding circuits according to Embodiment 3 of the
present invention.

[Fig. 12]

FIG. 12 is a chart showing operation timings in a
Variation of the method of controlling luminescence
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pixels in the image display device according to Em-
bodiment 3 of the present invention.

[Fig. 13]

FIG. 13 is an operation flowchart indicating a Varia-
tion of luminescence pixels in the image display de-
vice according to Embodiment 3 of the present in-
vention.

[Fig. 14]

FIG. 14 is a diagram showing a circuit configuration
of a luminescence pixel and connections with the
surrounding circuits which are obtained by combin-
ing Embodiments 2 and 3 of the present invention.
[Fig. 15]

FIG. 15 is an external view of a thin flat TV including
an embedded image display device according to an
embodiment of the present invention.

[Fig. 16]

FIG. 16 is a diagram showing a circuit configuration
of a pixel unit in the conventional organic EL display
device disclosed in Patent Reference 1.

[0024] Preferredembodiments ofthe presentinvention
will be described below with reference to the drawings.
In the following descriptions, the same or equivalent el-
ements are assigned with the same reference numerals
throughout the drawings, and the same descriptions are
not repeated.

[First illustrative embodiment]

[0025] The first embodiment described herebelow
does not form part of the invention but represents back-
ground art that is usefull for understanding the invention.
[0026] Animage display device in this embodimentin-
cludes luminescence pixels arranged in a matrix. Each
of the luminescence pixels includes: a luminescence el-
ement; a capacitor; a driving element having a gate con-
nected to a first electrode of the capacitor and having a
source connected to the luminescence element; a third
switching element for switching between conductive and
non-conductive states between the source of the driving
element and the second electrode of the capacitor; a first
switching element for switching between conductive and
non-conductive states between a reference power
source line and a first electrode of the capacitor; and a
second switching element for switching between conduc-
tive and non-conductive states between a data line and
a second electrode of the capacitor. This configuration
enables storage of an accurate potential corresponding
to a signal voltage onto both end terminals of the capac-
itor. This makes it possible to achieve an accurate image
display reflecting a video signal.

[0027] The first illustrative embodiment will be de-
scribed below with reference to the drawings.

[0028] FIG. 1 is a block diagram showing an electrical
configuration of an image display device according to the
first illustrative embodiment. The image display device 1
in the diagram includes a control circuit 2, a memory 3,
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a scanning line driving circuit4, a signal line driving circuit
5, and a display unit 6.

[0029] Inaddition, FIG. 2is a diagram showing a circuit
configuration of a luminescence pixel included in a dis-
play unit and connections with the surrounding circuits
according to the first illustrative embodiment. The lumi-
nescence pixel 10 includes switching transistors 11, 12,
and 19, an electrostatic capacitor 13, a driving transistor
14, an organic EL element 15, a signal line 16, scanning
lines 17 and 18, a reference power source line 20, a pos-
itive power source line 21, and a negative power source
line 22. In addition, the surrounding circuits include a
scanning line driving circuit 4 and a signal line driving
circuit 5.

[0030] The following descriptions are given of connec-
tion relationships and functions of the structural elements
shown in FIGS. 1 and 2.

[0031] The control circuit 2 has a function of controlling
the scanning line driving circuit 4, the signal line driving
circuit 5, and the memory 3. The memory 3 stores cor-
rection data or the like of the respective luminescence
pixels. Based on the correction data written in the mem-
ory 3and read out therefrom, a video signal inputted from
outside is corrected and then outputted to the signal line
driving circuit 5.

[0032] The scanning line driving circuit 4 is connected
tothe scanninglines 17 and 18, and functions as a driving
circuit for controlling between conductive and non-con-
ductive states of the switching transistors 11, 12, and 19
included in the luminescence pixel 10 by outputting a
scanning signal to the scanning lines 17 and 18.

[0033] The signal line driving circuit 5 is connected to
the signal line 16, and functions as a driving circuit for
outputting a signal voltage based on a video signal to the
luminescence pixel 10.

[0034] Thedisplay unit6 includes luminescence pixels
10, and displays an image, based on the video signal
inputted from outside to the image display device 1.
[0035] The switching transistor 11, as the second
switching element, has a gate connected to the scanning
line 17 that is the second scanning line, and has a source
and drain one of which is connected to the signal line 16
that is the data line and the other of which is connected
to an electrode 132 that is the second electrode of the
electrostatic capacitor 13. The switching transistor 11 has
a function of determining a timing with which the signal
voltage of the signal line 16 is applied to the electrode
132 of the electrostatic capacitor 13.

[0036] The switching transistor 12, as the first switch-
ing element, has a gate connected to the scanning line
17 that is the first scanning line, and has a source and
drain one of which is connected to the reference power
source line 20 that s the first reference power source line
and the other of which is connected to an electrode 131
that is the first electrode of the electrostatic capacitor 13.
The switching transistor 12 has a function of determining
a timing with which the reference voltage VREF of the
reference power source line 20 is applied to the electrode
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131 of the electrostatic capacitor 13. The switching tran-
sistors 11 and 12 are configured in form of n-type thin
film transistors (n-type TFTs).

[0037] Itis to be noted that the first scanning line and
the second scanning line are provided as a common
scanning line 17, thereby reducing the number of scan-
ning lines for controlling the switching transistors and
simplifying the circuit configuration.

[0038] The electrostatic capacitor 13 is a capacitor
having the electrode 131 that is the first electrode con-
nected to the gate of the driving transistor 14, and having
the electrode 132 thatis the second electrode connected
to the source of the driving transistor 14 through the
switching transistor 19. The electrostatic capacitor 13
holds the voltage corresponding to the signal voltage
supplied from the signal line 16. In the case where the
switching transistors 11 and 12 are brought into an off
state, the electrostatic capacitor 13 exerts the function
of causing the driving transistor 14 to hold a constant
potential between its gate and source electrodes, and
thereby stabilizing a current to be supplied from the driv-
ing transistor 14 to the organic EL element 15.

[0039] The driving transistor 14 is a driving element
having a drain connected to a positive power source line
21 that is the second power source line, and having a
source connected to the anode of the organic EL element
15. The driving transistor 14 converts the voltage corre-
sponding to the signal voltage applied between the gate
and source into a drain current corresponding to the sig-
nal voltage. Subsequently, the driving transistor 14 sup-
plies this drain current as the signal current to the organic
EL element 15. The driving transistor 14 is configured in
form of n-type thin film transistor (n-type TFT), for exam-
ple.

[0040] The organic EL element 15 is a luminescence
element having a cathode connected to the negative
power source line 22 that is the second power source
line, and emits light triggered by the signal current flowing
from the driving transistor 14.

[0041] The switching transistor 19, as the third switch-
ing element, has a gate connected to the scanning line
18 that is the third scanning line, and has a source and
drain one of which is connected to the source of the driv-
ing transistor 14 and the other of which is connected to
an electrode 132 of the electrostatic capacitor 13. The
switching transistor 19 has a function of determining a
timing with which the potential held by the electrostatic
capacitor 13 is applied to between the gate and source
of the driving transistor 14. The switching transistor 19
is configured in form of n-type thin film transistor (n-type
TFT).

[0042] The signal line 16 is connected to a signal line
driving circuit 5 and to each of luminescence pixels be-
longing to a pixel column including the luminescence pix-
el 10, and has a function of supplying a signal voltage
that determines the luminance intensity of the pixels.
[0043] In addition, the image display device 1 includes
signal lines 16 in number corresponding to the number
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of pixel columns.

[0044] The scanningline 17 concurrently serves as the
first scanning line and the second scanning line, is con-
nected to the scanning line driving circuit 4, and is also
connected to each of the luminescence pixels belonging
to the pixel line including the luminescence pixel 10. With
this, the scanning line 17 has a function of supplying a
timing with which the signal voltage is written into each
of the luminescence pixels belonging to the pixel line in-
cluding the luminescence pixel 10, and a function of sup-
plying a timing with which the reference voltage VREF is
applied to the gate of the driving transistor 14 included
in the luminescence pixel.

[0045] The scanning line 18 is the third scanning line,
and is connected to the scanning line driving circuit 4.
With this, the scanning line 18 has a function of supplying
a timing with which the potential of the electrode 132 of
the electrostatic capacitor 13 is applied to the source of
the driving transistor 14.

[0046] In addition, the image display device 1 includes
scanning lines 17 and 18 in number corresponding to the
number of pixel lines.

[0047] Itisto be noted that each ofthe reference power
source line 20, the positive power source line 21 that is
the firstpower source line, and the negative power source
line 22 that is the second power source line is connected
to other luminescence pixels and the voltage source.
[0048] Next, a description is given of a method of con-
trolling the image display device 1 according to this em-
bodiment with reference to FIGS. 3A to 5B.

[0049] FIG. 3A is a chart showing operation timings in
a method of controlling the image display device accord-
ing to the first illustrative embodiment. In the diagram,
the horizontal axis represents time, and in the vertical
direction, waveforms of voltages generated in the scan-
ning line 17, the scanning line 18, and the signal line 16
are shown from top to bottom in this sequence. In addi-
tion, FIG. 4 is a flowchart of operations performed by the
image display device according to Embodiment 1 of the
present invention.

[0050] First, at Time t0, the scanning line driving circuit
4 changes the voltage level of the scanning line 18 from
HIGH to LOW to bring the switching transistor 19 into an
off state. With this, the source of the driving transistor 14
and the electrode 132 of the electrostatic capacitor 13
become non-conductive (Step S11in FIG. 4). For exam-
ple, inthis embodiment, the voltage levels of the scanning
line 18 are +20 V in HIGH and -10 V in LOW.

[0051] Next, at Time t1, the scanning line driving circuit
4 changes the voltage level of the scanning line 17 from
LOW to HIGH to bring the switching transistors 11 and
12 into an on state. FIG. 5A is a diagram showing a pixel
circuitin a conductive state while a signal voltage is being
written by the image display device according to the first
illustrative embodiment. As shown in the diagram, the
reference voltage VREF of the reference power source
line 20 is applied to the electrode 131 of the electrostatic
capacitor 13, and the signal voltage Vdata is applied from
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the signal line 16 to the electrode 132 of the electrostatic
capacitor 13 (Step S12in FIG. 4). In other words, in Step
S12, charge corresponding to the signal voltage to be
applied to the luminescence pixel 10 is held by the elec-
trostatic capacitor 13.

[0052] In addition, the source of the driving transistor
14 and the electrode 132 of the electrostatic capacitor
13 are non-conductive by the operation of Step S11. Fur-
ther, the reference voltage VREF of the reference power
source line 20 is applied to the gate of the driving tran-
sistor 14, and the potential for bringing the driving tran-
sistor 14 into an off state is set. Thus, no current flows
between the source and drain of the driving transistor 14
at this time, and therefore the organic EL element does
not emit light. For example, in this embodiment, the volt-
age levels of the scanning line 17 are +20 V in HIGH and
-10V in LOW. In addition, VREF is set at 0 V, and Vdata
is set to be a value within -5V to 0 V.

[0053] Since the voltage level of the scanning line 17
is set to be HIGH during the period from Time t1 to Time
t2, the signal voltage Vdata is applied from the signal line
16 to the electrode 132 of the luminescence pixel 10, and
at the same time, the signal voltage is supplied to each
of the luminescence pixels belonging to the pixel line in-
cluding the luminescence pixel 10.

[0054] Only the capacitive load is connected to the ref-
erence power source line 20 during this period, no voltage
fall due to a steady current occurs. In addition, the differ-
ence in the potential of the drain and source of the switch-
ing transistor 12 is 0 V when charging of the electrostatic
capacitor 13 is completed. This is true of the relationship
between the signal line 16 and the switching transistor
11. Thus, potential VREF and Vdata exactly correspond-
ing to the signal voltage are written into the electrodes
131 and 132 of the electrostatic capacitor 13.

[0055] Next, at Time t2, the scanning line driving circuit
4 changes the voltage level of the scanning line 17 from
HIGH to LOW to bring the switching transistor 19 into an
off state. This shuts off electricity between the electrode
131 of the electrostatic capacitor 13 and the reference
power source line 20, and between the electrode 132 of
the electrostatic capacitor 13 and the signal line 16 (Step
S13in FIG. 4).

[0056] Next, at Time t3, the scanning line driving circuit
4 changes the voltage level of the scanning line 18 from
LOW to HIGH to bring the switching transistor 19 into an
on state. FIG. 5B is a diagram showing a pixel circuit in
a conductive state while the image display the first illus-
trative embodiment device according to the first illustra-
tive embodiment is emitting light. As shown in the dia-
gram, the source of the driving transistor 14 and the elec-
trode 132 of the electrostatic capacitor 13 become con-
ductive (Step S14 in FIG. 4). In addition, the electrode
131 and the electrode 132 of the electrostatic capacitor
13 are cut off from the reference power source line 20
and the signal line 16, respectively. Thus, the gate po-
tential of the driving transistor 14 changes with variation
in the source potential, and a both-end voltage (VREF -
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Vdata) of the electrostatic capacitor 13 is applied to the
gate and source. Thereby, a signal current corresponding
to the both-end voltage (VREF - Vdata) flows into the
organic EL element 15. For example, in this embodiment,
the source potential of the driving transistor 14 changes
from 0 V to 10 V by conduction of the switching transistor
19. In addition, the voltage VDD of the positive power
source line is set at +20 V, and the voltage VEE of the
negative power source line is set at 0 V.

[0057] During the period from Time t3 to Time t4, the
both-end voltage (VREF - Vdata) is being applied to be-
tween the gate and source, and the flow of the signal
current causes the organic EL element 15 to keep emit-
ting light.

[0058] The period from Time t0 to Time t4 corresponds
to a frame period by which the light emission intensity of
all the luminescence pixels included in the image display
device 1is updated, and operations as in the period from
t0 to t4 are repeated at and after t4.

[0059] FIG. 3B is a chart showing operation timings in
a Variation of a method of controlling the image display
device according to the first illustrative embodiment.
[0060] First, at Time t10, the scanning line driving cir-
cuit 4 concurrently executes an operation at Time t0
shown in FIG. 3A in Embodiment 1 and an operation at
Time t1 shown in FIG. 3A (Steps S11 and S12 in FIG.
4). In other words, the source of the driving transistor 14
and the electrode 132 of the electrostatic capacitor 13
become non-conductive. Atthe same time, the reference
voltage VREF is applied to the electrode 131 of the elec-
trostatic capacitor 13, and the signal voltage Vdata is
applied to the electrode 132.

[0061] A state realized during the period from Time t10
to Time t11 is similar to the state realized during the period
from Time t1 to Time t2 shown in FIG. 3A in Embodiment
1. Since the voltage level of the scanning line 17 is set
to be HIGH, the signal voltage Vdata is applied from the
signal line 16 to the electrode 132 of the luminescence
pixel 10, and at the same time, the signal voltage is sup-
plied to each of the luminescence pixels belonging to the
pixel line including the luminescence pixel 10.

[0062] In this period, only the capacitive load is con-
nected to the reference power source line 20, and thus
no voltage fall due to a steady current occurs. In addition,
the difference in the potential of the drain and source of
the switching transistor 12 is 0 V when charging of the
electrostatic capacitor 13 is completed. This is true of the
relationship between the signal line 16 and the switching
transistor 11. Thus, potential VREF and Vdata exactly
corresponding to the signal voltage are written into the
electrodes 131 and 132 of the electrostatic capacitor 13.
[0063] Next, at Time t11, the scanning line driving cir-
cuit 4 concurrently executes an operation at Time t2
shown in FIG. 3A in Embodiment 1, and an operation at
Time t3 shown in FIG. 3A (Steps S13 and S14 in FIG.
4). In other words, the electrode 131 of the electrostatic
capacitor 13 and the reference power source line 20 be-
come non-conductive, and the electrode 132 of the elec-
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trostatic capacitor 13 and the signal line 16 are non-con-
ductive, whereas the source of the driving transistor 14
and the electrode 132 of the electrostatic capacitor 13
become conductive. At this time, the both-end voltage
(VREF - Vdata) of the electrostatic capacitor 13 is applied
to between the gate and source of the driving transistor
14, thereby causing a signal current corresponding to the
both-end voltage (VREF - Vdata) to flow into the organic
EL element 15.

[0064] During the period from Time t11 to Time t12,
the both-end voltage (VREF - Vdata) is being applied to
between the gate and source, and the flow of the signal
current causes the organic EL element 15 to keep emit-
ting light.

[0065] The period from Time t10 to Time t12 corre-
sponds to a frame period by which the light emission
intensity of all the luminescence pixels included in the
image display device 1 is updated, and operations as in
the period from t10 to t12 are repeated at and after t12.
[0066] As described above, with the image display de-
vice and the method of controlling the same according
to Embodiment 1 of the present invention, only a current
passing through a luminescence element flows into a
driving transistor, and no steady current flows in a power
source line and a signal line. Thus, it is possible to store
an accurate potential into both end electrodes of the elec-
trostatic capacitor having a function of holding a voltage
to be applied to between the gate and source of the driv-
ing transistor, thereby achieving a highly accurate image
display reflecting a video signal.

[0067] It is to be noted that, in this embodiment, it is
possible to control a timing in Time t3 and Time t4 for the
scanning line 18 independently of a timing for the scan-
ning line 17 in the operation timings shown in FIG. 3A,
thereby arbitrarily adjusting light emitting time in a frame
period, that is, adjusting duty control. On the other hand,
as for the operation timings shown in FIG. 3B, the scan-
ning lines 17 and 18 cooperate. This simplifies the scan-
ning line control circuit, thereby reducing the circuit size.
In the case where the switching transistor 11 and the
switching transistor 12 are of n(p)-type, and the switching
transistor 19 is of p(n)-type, it is possible to reduce the
number of outputs of the scanning line driving circuit 4
by configuring the scanning lines 17 and 18 as acommon
line, whereas it is impossible to perform duty control and
thus 100 % light emission is kept in a frame period.

[Second illustrative embodiment]

[0068] The second embodiment described herebelow
does not form part of the invention but represents back-
ground art that is usefull for understanding the invention.
[0069] Animage display device in this embodimentin-
cludes luminous pixels arranged in a matrix. Each of the
luminous pixels includes: a luminescence element; a ca-
pacitor; a driving element having a gate connected to a
first electrode of the capacitor and having a source con-
nected to the luminescence element; a third switching
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element for switching between conductive and non-con-
ductive states between the source of the driving element
and the second electrode of the capacitor; a first switch-
ing element for switching between conductive and non-
conductive states between a reference power source line
and a second electrode of the capacitor; and a second
switching element for switching between conductive and
non-conductive states between a data line and a first
electrode of the capacitor. This configuration enables
storage of an accurate potential corresponding to a signal
voltage onto both end terminals of the capacitor. This
makes it possible to achieve an accurate image display
reflecting a video signal.

[0070] The second illustrative embodiment will be de-
scribed below with reference to the drawings.

[0071] FIG. 6 is a diagram showing a circuit configu-
ration of a luminescence pixel included in a display unit
and connections with the surrounding circuits according
to the second illustrative embodiment. The luminescence
pixel 30 in the diagram includes switching transistors 19,
31, and 32, an electrostatic capacitor 13, a driving tran-
sistor 14, an organic EL element 15, a signal line 16,
scanning lines 17 and 18, a reference power source line
20, a positive power source line 21, and a negative power
source line 22. In addition, the surrounding circuits in-
clude a scanning line driving circuit 4 and a signal line
driving circuit 5.

[0072] Theluminescence pixel 30 according to this em-
bodiment is structurally different from the luminescence
pixel 10 according to Embodiment 1 only in the connec-
tion of the switching transistor to the both end electrodes
of the electrostatic capacitor 13.

[0073] The connection relationships and functions of
the structural elements shown in FIG. 6 will be described
below in terms of the differences from the structural ele-
ments according to Embodiment 1 shown in FIG. 2 and
the already-given descriptions are not repeated.

[0074] The scanning line driving circuit 4 is connected
tothe scanninglines 17 and 18, and functions as a driving
circuit for controlling between conductive and non-con-
ductive states of the switching transistors 19, 31, and 32
included in the luminescence pixel 30 by outputting a
scanning signal to the scanning lines 17 and 18.

[0075] The signal line driving circuit 5 is connected to
the signal line 16, and functions as a driving circuit for
outputting a signal voltage based on a video signal to the
luminescence pixel 30.

[0076] The switching transistor 31, as the second
switching element, has a gate connected to the scanning
line 17 that is the second scanning line, and has a source
and drain one of which is connected to the signal line 16
that is the data line and the other of which is connected
to an electrode 131 of the electrostatic capacitor 13. The
switching transistor 31 has a function of determining a
timing with which the signal voltage of the signal line 16
is applied to the electrode 131 of the electrostatic capac-
itor 13.

[0077] The switching transistor 32, as the first switch-
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ing element, has a gate connected to the scanning line
17 that is the first scanning line, and has a source and
drain one of which is connected to the reference power
source line 20 and the other of which is connected to an
electrode 132 of the electrostatic capacitor 13. The
switching transistor 32 has a function of determining a
timing with which the reference voltage VREF of the ref-
erence power source line 20 is applied to the electrode
132 of the electrostatic capacitor 13. The switching tran-
sistors 31 and 32 are configured in form of n-type thin
film transistors (n-type TFTs).

[0078] The electrostatic capacitor 13 holds the charge
corresponding to the signal voltage supplied from the sig-
nal line 16. In the case where the switching transistors
31 and 32 are brought into an off state, the electrostatic
capacitor 13 exerts the function of causing the driving
transistor 14 to hold a constant potential between its gate
and source electrodes, and thereby stabilizing a current
to be supplied from the driving transistor 14 to the organic
EL element 15.

[0079] The signal line 16 is connected to a signal line
driving circuit 5, and to each of luminescence pixels be-
longing to a pixel column including the luminescence pix-
el 30, and has a function of supplying a signal voltage
that determines the luminance intensity of the pixels.
[0080] In addition, the image display device according
to Embodiment 2 includes signal lines 16 in number cor-
responding to the number of pixel columns.

[0081] With this, the scanning line 17 has a function of
supplying a timing with which the signal voltage is written
into each of the luminescence pixels belonging to the
pixel line including the luminescence pixel 30, and a func-
tion of supplying a timing with which the reference voltage
VREF is applied to the gate of the driving transistor 14
included in the luminescence pixel.

[0082] Next, a description is given of a method of con-
trolling the image display device according to this em-
bodiment with reference to FIGS. 3A to 7.

[0083] FIG. 3A is a chart showing operation timings in
amethod of controlling the image display device accord-
ing to the second illustrative embodiment. In addition,
FIG. 7 is aflowchart of operations performed by the image
display device according to Embodiment 2 of the present
invention.

[0084] First, at Time t0, the scanning line driving circuit
4 changes the voltage level of the scanning line 18 from
HIGH to LOW to bring the switching transistor 19 into an
off state. With this, the source of the driving transistor 14
and the electrode 132 that is the second electrode of the
electrostatic capacitor 13 become non-conductive (Step
S21 in FIG. 7). For example, in this embodiment, the
voltage levels of the scanning line 18 are +20 V in HIGH
and -10 V in LOW.

[0085] Next, at Timet1, the scanning line driving circuit
4 changes the voltage level of the scanning line 17 from
LOW to HIGH to bring the switching transistors 31 and
32 into an on state. At this time, the signal voltage Vdata
is applied from the signal line 16 to the electrode 131 that
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is the first electrode of the electrostatic capacitor 13, and
the reference voltage VREF of the reference power
source line 20 is applied to the electrode 132 of the elec-
trostatic capacitor 13 (Step S22in FIG. 7). In other words,
in Step S22, charge corresponding to the signal voltage
to be applied to the luminescence pixel 30 is held by the
electrostatic capacitor 13.

[0086] In addition, the source of the driving transistor
14 and the electrode 132 of the electrostatic capacitor
13 are non-conductive by the operation of Step S21. The
maximum potential VDH of the signal line 16 is set to a
potential that brings the driving transistor 14 into an off
state upon application at its gate. Thus, no current flows
between the source and drain of the driving transistor 14
at this time, and therefore the organic EL element does
not emit light. For example, in this embodiment, VREF,
Vdate, VDD, and VEE are setto 0V, -5V (VDH) to 0 V,
+20V, and 0 V, respectively.

[0087] Further, the maximum signal potential VDH of
the potential VREF of the reference power source line
20 is adjusted so as to supply a current having the max-
imum signal value to the organic EL element 15 when
the voltage between the gate and source of the driving
transistor 14 is the voltage (VDH - VREF) in later-de-
scribed Step S24.

[0088] Since the voltage level of the scanning line 17
is set to be HIGH during the period from Time t1 to Time
t2, the signal voltage Vdata is applied from the signal line
16 to the electrode 131 of the luminescence pixel 30, and
at the same time, the signal voltage is supplied to each
of the luminescence pixels belonging to the pixel line in-
cluding the luminescence pixel 30.

[0089] During this period, the electrodes 131 and 132
of the electrostatic capacitor 13 are separated from the
positive power source line 21 which supplies a current
to the organic EL element 15, the negative power source
line 22, and the anode of the organic EL element 15.
Accordingly, only the capacitive load is connected to the
reference power source line 20, and thus no voltage fall
due to a steady current occurs. In addition, the difference
in the potential of the drain and source of the switching
transistor 32 is 0 V when charging of the electrostatic
capacitor 13 is completed. This is true of the relationship
between the signal line 16 and the switching transistor
31. In this way, the voltage Vdata and VREF exactly cor-
responding to the signal voltage are written into each of
the electrodes 131 and 132 of the electrostatic capacitor
13.

[0090] Next, at Time t2, the scanning line driving circuit
4 changes the voltage level of the scanning line 17 from
HIGH to LOW to bring the switching transistors 31 and
31 into an off state. This shuts off electricity between the
electrode 131 of the electrostatic capacitor 13 and the
signal line 16, and between the electrode 132 of the elec-
trostatic capacitor 13 and the reference power source
line 20 (Step S23 in FIG. 7).

[0091] Next, at Time t3, the scanning line driving circuit
4 changes the voltage level of the scanning line 18 from
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LOW to HIGH to bring the switching transistor 19 into an
on state. At this time, the source of the driving transistor
14 and the electrode 132 of the electrostatic capacitor
13 become conductive (Step S24 in FIG. 7). In addition,
the electrode 131 and the electrode 132 of the electro-
static capacitor 13 are cut off from the signal line 16 and
the reference power source line 20, respectively. Since
the gate potential of the driving transistor 14 changes,
and a difference in the potential of both-end voltage (Vda-
ta - VREF) of the electrostatic capacitor 13 is applied, a
signal current corresponding to the both-end voltage
(Vdata - VREF) flows into the organic EL element 15. For
example, in this embodiment, the source potential of the
driving transistor 14 changes from +2 V to +10 V by con-
duction of the switching transistor 19. In addition, the volt-
age VDD of the positive power source line is set at +20
V, and the voltage VEE of the negative power source line
is setat 0 V.

[0092] During the period from Time t3 to Time t4, the
both-end voltage (Vdata - VREF) is being applied to be-
tween the gate and source, and the flow of the signal
current causes the organic EL element 15 to keep emit-
ting light.

[0093] The period from Time t0 to Time t4 corresponds
to a frame period by which the light emission intensity of
all the luminescence pixels is updated, and operations
as in the period from t1 to t4 are repeated at and after t4.
[0094] FIG. 3B is a chart showing operation timings in
a Variation of a method of controlling the image display
device according to the second illustrative embodiment.
[0095] First, at Time t10, the scanning line driving cir-
cuit 4 concurrently executes an operation at Time t0
shown in FIG. 3A in Embodiment 2 and an operation at
Time t1 shown in FIG. 3A (Steps S21 and S22 in FIG.
7). In other words, the source of the driving transistor 14
and the electrode 132 of the electrostatic capacitor 13
become non-conductive. At the same time, the signal
voltage Vdata is applied to the electrode 131 of the elec-
trostatic capacitor 13, and the reference voltage VREF
is applied to the electrode 132.

[0096] A state realized during the period from Time t10
to Time t11 is similar to the state realized during the period
from Time t1 to Time t2 shown in FIG. 3A in Embodiment
2. Since the voltage level of the scanning line 17 is set
to be HIGH, the signal voltage Vdata is applied from the
signal line 16 to the electrode 131 of the luminescence
pixel 30, and at the same time, the signal voltage is sup-
plied to each of the luminescence pixels belonging to the
pixel line including the luminescence pixel 30.

[0097] In this period, only the capacitive load is con-
nected to the reference power source line 20, and thus
no voltage fall due to a steady current occurs. In addition,
the difference in the potential of the drain and source of
the switching transistor 32 is 0 V when charging of the
electrostatic capacitor 13 is completed. This is true of the
relationship between the signal line 16 and the switching
transistor 31. In this way, the voltage Vdata and VREF
exactly corresponding to the signal voltage are written
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into each of the electrodes 131 and 132 of the electro-
static capacitor 13.

[0098] Next, at Time t11, the scanning line driving cir-
cuit 4 concurrently executes an operation at Time t2
shown in FIG. 3A in Embodiment 2, and an operation at
Time t3 shown in FIG. 3A (Steps S23 and S24 in FIG.
7). In other words, the electrode 131 of the electrostatic
capacitor 13 and the signal line 16 become non-conduc-
tive, and the electrode 132 of the electrostatic capacitor
13 and the reference power source line 20 are non-con-
ductive, whereas the source of the driving transistor 14
and the electrode 132 of the electrostatic capacitor 13
become conductive. At this time, the both-end voltage
(Vdata - VREF) s applied to between the gate and source
ofthedrivingtransistor 14, a signal current corresponding
to the both-end voltage (Vdata - VREF) flows into the
organic EL element 15.

[0099] During the period from Time t11 to Time t12,
the both-end voltage (Vdata - VREF) is being applied to
between the gate and source, and the flow of the signal
current causes the organic EL element 15 to keep emit-
ting light.

[0100] The period from Time t10 to Time t12 corre-
sponds to a frame period by which the light emission
intensity of all the luminescence pixels is updated, and
operations as in the period from t1 to t12 are repeated
at and after t12.

[0101] On the other hand, as for the operation timings
shown in FIG. 3B, the scanning lines 17 and 18 cooper-
ate. This simplifies the scanning line control circuit, there-
by reducing the circuit size. In the case where the switch-
ing transistor 31 and the switching transistor 32 are of
n(p)-type, and the switching transistor 19 is of p(n)-type,
itis possible to reduce the number of outputs of the scan-
ning line driving circuit 4 by configuring the scanning lines
17 and 18 as a common line.

[0102] As described above, with the image display de-
vice and the method of controlling the same according
to the second illustrative embodiment, only a current
passing through a luminescence element flows into a
driving transistor, and no steady current flows in a power
source line and a signal line. Thus, it is possible to store
an accurate potential into both end electrodes of the elec-
trostatic capacitor having a function of holding a voltage
to be applied to between the gate and source of the driv-
ing transistor, thereby achieving a highly accurate image
display reflecting a video signal.

[Embodiment 3]

[0103] Animage display device in this embodiment in-
cludes luminescence pixels arranged in a matrix. Each
of the luminous pixels includes: aluminescence element;
a capacitor; a driving element having a gate connected
to a first electrode of the capacitor and having a source
connected to the luminescence element; a third switching
element for switching between conductive and non-con-
ductive states between the source of the driving element
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and the second electrode of the capacitor; a first switch-
ing element for switching between conductive and non-
conductive states between afirst reference power source
line and afirst electrode of the capacitor; a second switch-
ing element for switching between conductive and non-
conductive states between a dataline and a second elec-
trode of the capacitor, and a second capacitor connected
to between the second electrode of the capacitor and the
second reference power source line. This configuration
enables storage of an accurate potential corresponding
to a signal voltage onto both end terminals of the capac-
itor, thereby achieving a light emission which is constant
irrespective of whether the third switching element is in
an on state or in an off state.

[0104] An embodiment of the present invention will be
described below with reference to the drawings.

[0105] FIG. 8 is a diagram showing a circuit configu-
ration of a luminescence pixel included in a display unit
and connections with the surrounding circuits according
to Embodiment 3 of the present invention. The lumines-
cence pixel 40 in the diagram includes switching transis-
tors 11, 12, and 19, electrostatic capacitors 13 and 41,
adriving transistor 14, an organic EL element 15, a signal
line 16, scanning lines 17 and 18, a reference power
source line 20, a positive power source line 21, and a
negative power source line 22. In addition, the surround-
ing circuits include a scanning line driving circuit4 and a
signal line driving circuit 5.

[0106] Theluminescence pixel40according to thisem-
bodiment is structurally different from the luminescence
pixel 10 according to Embodiment 1 only in that the elec-
trostatic capacitor 41 is connected between the electrode
132 of the electrostatic capacitor 13 and the reference
power source line 20.

[0107] The connection relationships and functions of
the structural elements shown in FIG. 8 will be described
in terms of the differences from the structural elements
according to Embodiment 1 shown in FIG. 2, and the
already-given descriptions are not repeated.

[0108] The electrostatic capacitor 41 is the second ca-
pacitor connected between the electrode 132 that is the
second electrode of the electrostatic capacitor 13 and
the reference power source line 20 that is the fourth pow-
er source line. First, the electrostatic capacitor 41 stores
the constant source potential of the driving transistor 14
in a state where the switching transistor 19 is conductive.
Since the potential of the electrode 132 of the electro-
static capacitor 13 is fixed even after the switching tran-
sistor 19 is brought into an off state, the gate voltage of
the driving transistor 14 is also fixed. On the other hand,
the potential of the driving transistor 14 is already con-
stant. As a result, the electrostatic capacitor 41 has a
function of stabilizing the voltage between the gate and
source of the driving transistor 14.

[0109] Itis to be noted that the electrostatic capacitor
41 may be connected to a reference power source line
other than the reference power source line 20 that is the
first power source line connected to one of the source
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and drain of the switching transistor 12. For example, the
electrostatic capacitor 41 may be a positive power source
VDD or a negative power source VEE. In this case, the
layout flexibility increases, and thus a wide space is se-
cured between elements, thereby achieving an in-
creased yield.

[0110] On the other hand, as in this embodiment, the
use of a common reference power source makes it pos-
sible to reduce the number of reference power source
lines, thereby simplifying the pixel circuitry.

[0111] Next, a description is given of a method of con-
trolling the image display device according to this em-
bodiment with reference to FIGS. 9 to 10.

[0112] FIG. 9 is a chart showing operation timings in a
method of controlling an image display device according
to Embodiment 3 of the present invention. In addition,
FIG. 10 is a flowchart of operations performed by the
image display device according to Embodiment 3 of the
present invention.

[0113] Next, at Time t20, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17
from LOW to HIGH to bring the switching transistors 11
and 12into an on state. Atthis time, the reference voltage
VREF is applied to the electrode 131 that is the first elec-
trode of the electrostatic capacitor 13, and the signal volt-
age Vdata is applied from the signal line 16 to the elec-
trode 132 that is the second electrode of the electrostatic
capacitor 13 (Step S31 in FIG. 10). In other words, in
Step S31, charge corresponding to the signal voltage to
be applied to the luminescence pixel 40 is held by the
electrostatic capacitor 13.

[0114] Since the voltage level of the scanning line 17
is set to be HIGH during the period from Time t20 to Time
t21, the signal voltage Vdata is applied from the signal
line 16 to the electrode 132 of the luminescence pixel 40,
and at the same time, the signal voltage is supplied to
each of the luminescence pixels belonging to the pixel
line including the luminescence pixel 40.

[0115] In this period, only the capacitive load is con-
nected to the reference power source line 20, and thus
no voltage fall due to a steady current occurs. Thus, the
difference in the potential generated between the drain
and source of the switching transistor 12 is 0 V when
charging of the electrostatic capacitor 13 is completed.
This is true of the relationship between the signal line 16
and the switching transistor 11. Thus, potential VREF
and Vdata exactly corresponding to the signal voltage
are written into the electrodes 131 and 132 of the elec-
trostatic capacitor 13.

[0116] Next, at Time t21, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17
from HIGH to LOW to bring the switching transistors 11
and 12into an off state. This conducts electricity between
the electrode 131 of the electrostatic capacitor 13 and
the reference power source line 20, and between the
electrode 132 of the electrostatic capacitor 13 and the
signal line 16 (Step S32in FIG. 10).

[0117] At Time t21’ later than Time t21 by a minute
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time, the scanning line driving circuit 4 changes the volt-
age level of the scanning line 18 from LOW to HIGH to
turn on the switching transistor 19. With this, the source
of the driving transistor 14 and the electrode 132 of the
electrostatic capacitor 13 become conductive (Step S32
in FIG. 10). In addition, the electrode 131 and the elec-
trode 132 of the electrostatic capacitor 13 are cut off from
the reference power source line 20 and the signal line
16, respectively. Thus, the gate potential of the driving
transistor 14 changes, and a both-end voltage (VREF -
Vdata) of the electrostatic capacitor 13 is applied to be-
tween the gate and source. Thereby, a signal current
corresponding to the both-end voltage (VREF - Vdata)
flows into the organic EL element 15. In this embodiment,
the source potential of the driving transistor 14, the volt-
age VDD of the positive power source line, and the volt-
age VEE of the negative power source line are, for ex-
ample, the same as the voltages described in Embodi-
ment 1.

[0118] During the period from Time t21’ to Time 22,
the both-end voltage (VREF - Vdata) is being applied
between the gate and source, and the flow of the signal
current causes the organic EL element 15 to keep emit-
ting light.

[0119] Next, at Time t22, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 18
from HIGH to LOW to bring the switching transistor 19
into an off state (Step S33 in FIG. 10). At this time, as
long as the source potential of the driving transistor 14
is in a steady state, the electrostatic capacitor 41 stores
the source potential even when the switching transistor
19 is in an off state. Thus, the potential of the electrode
132 of the electrostatic capacitor 13 is fixed, resulting in
stabilization of the potential of the electrode 13, that is,
the gate potential of the driving transistor 14. On the other
hand, since the source potential of the driving transistor
14 is constant during a steady state, the voltage between
the gate and source of the driving transistor 14 is stabi-
lized. In other words, the signal current is stabilized as
long as the source potential of the driving transistor 14
is in a steady state, irrespective of whether the switching
transistor 19 is in an on state or in an off state.

[0120] As long as the aforementioned operations en-
able the luminescence pixel 40 to enter into a steady
state within a horizontal period, the scanning signal
waveform of and the timing for the scanning line 18 can
be made the same as the scanning signal waveform of
and the timing for the scanning line 17 connected to the
luminescence pixel positioned downstream in the same
column.

[0121] FIG. 11 is a diagram showing a circuit configu-
ration of a luminescence pixel included in a display unit
and connections with the surrounding circuits according
to Embodiment 3 of the present invention. The lumines-
cence pixel 10A in the diagram includes: switching tran-
sistors 11A, 12A, and 19A; electrostatic capacitors 13A
and 41A; a driving transistor 14A; an organic EL element
15A; a signal line 16; scanning lines 17A and 17B; a
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reference power source line 20; a positive power source
line 21; and a negative power source line 22. In addition,
the electro-luminescence pixel 10B includes: switching
transistors 11B, 12B, and 19B; electrostatic capacitors
13B and 41B; a driving transistor 14B; an organic EL
element 15B; a signal line 16; scanning lines 17B and
17C; a reference power source line 20; a positive power
source line 21; and a negative power source line 22. In
addition, the surrounding circuits include a scanning line
driving circuit 4 and a signal line driving circuit 5.
[0122] The circuit configurations of the luminescence
pixels 10A and 10B and the functions of the respective
structural elements in each circuit are the same as in
those of the luminescence pixel 40 shown in FIG. 8, and
thus the same descriptions are not repeated here.
[0123] Theluminescence pixel 10B is inthe same pixel
column in which the luminescence pixel 10A is posi-
tioned, and is positioned downstream of the lumines-
cence pixel 10A by a line.

[0124] The scanning line 17B connected to the lumi-
nescence pixel 10A is connected also to the lumines-
cence pixel 10B.

[0125] Next, a description is given of a method of con-
trolling the image display device according to this em-
bodiment with reference to FIGS. 12 to 13.

[0126] FIG. 12 is a chart showing operation timings in
a method of controlling luminescence pixels in the image
display device according to Embodiment 3 of the present
invention. FIG. 13 is an operation flowchart indicating a
Variation of a luminescence pixel in the image display
device according to Embodiment 3 of the present inven-
tion.

[0127] First, at Time t30, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17A
from LOW to HIGH to bring the switching transistors 11A
and 12A into an on state. At this time, the reference volt-
age VREF of the reference power source line 20 is ap-
plied to the electrode 131A that is the first electrode of
the electrostatic capacitor 13A, and the signal voltage
Vdata is applied to the electrode 132A that is the second
electrode (Step S41 in FIG. 13).

[0128] Since the voltage level of the scanning line 17A
is HIGH during the period from Time t30 to Time t31, the
signal voltage Vdata is applied from the signal line 16
to the electrode 132A of the luminescence pixel 10A that
is a pixel A, and at the same time, the signal voltage Is
supplied to each of the luminescence pixels belong to
the pixel line in which the luminescence pixel 10A is in-
cluded.

[0129] Inthis period, an accurate potential correspond-
ing to the signal voltage Vdata is written into the elec-
trostatic capacitor 13A.

[0130] Next, at Time t31, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17A
from HIGH to LOW to bring the switching transistors 11A
and 12A into an off state. This shuts off electricity be-
tween the electrode 131A of the electrostatic capacitor
13A andthereference power source line 20, and between
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the electrode 132A of the electrostatic capacitor 13A and
the signal line 16 (Step S42 in FIG. 13).

[0131] At Time t31’ later than Time t31 by a minute
time, the scanning line driving circuit 4 changes the volt-
age level of the scanning line 17B from LOW to HIGH to
turn on the switching transistor 19A. With this, the source
of the driving transistor 14A and the electrode 132A of
the electrostatic capacitor 13A become conductive (Step
S42 in FIG. 13). In addition, the electrode 131A of the
electrostatic capacitor 13A is cut off from the reference
power source line 20, and the electrode 132A is cut off
from the signal line 16. Thus, the gate potential of the
driving transistor 14A changes, and a signal current cor-
responding to the voltage (VREF - Vdata) flows into the
organic EL element 15A.

[0132] In addition, at Time t31’, the scanning line driv-
ing circuit 4 turns on the switching transistors 11B and
12B in the luminescence pixel 10B that is a pixel B by
changing the voltage level of the scanning line 17B from
LOW to HIGH. At this time, the reference voltage VREF
of the reference power source line 20 is applied to the
electrode 131B that is the first electrode of the electro-
static capacitor 13B, and the signal voltage Vgdata is
applied from the signal line 16 to the electrode 132B that
is the second electrode (Step S42 in FIG. 13).

[0133] Since the voltage level of the scanning line 17B
is HIGH during the period from Time t31 to Time t32, the
signal voltage Vgdata is applied from the signal line 16
to the electrode 132B of the luminescence pixel 10B, and
at the same time, the signal voltage is supplied to each
of the luminescence pixels belonging to the pixel line in-
cluding the luminescence pixel 10B.

[0134] Inthis period, anaccurate potential correspond-
ing to the signal voltage Vgdata is written into the elec-
trostatic capacitor 13B.

[0135] During this period, a both-end voltage (VREF -
V ydata) of the electrostatic capacitor 13Ais being applied
to between the gate and source of the driving transistor
14A in the luminescence pixel 10A, and a flow of a driving
currentenables the organic EL element 15A to keep emit-
ting light.

[0136] Next, at Time t32, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17B
from HIGH to LOW to bring the switching transistor 19A
into an off state (Step S43 in FIG. 13). At this time, the
electrostatic capacitor 41A stores the source potential of
the driving transistor 14A even when the switching tran-
sistor 19A is brought into an off state. Thus, the voltage
between the gate and source of the driving transistor 14A
is stabilized. In other words, the signal current in the lu-
minescence pixel 10A is stabilized irrespective of wheth-
er the switching transistor 19A is in an on state or in an
off state.

[0137] In addition, at Time t32, the voltage level of the
scanning line 17B changes from HIGH to LOW, thereby
turning off the switching transistors 11B and 12B. This
shuts off electricity between the electrode 131B of the
electrostatic capacitor 13B and the reference power
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source line 20, and between the electrode 132B of the
electrostatic capacitor 13B and the signal line 16 (Step
S43in FIG. 13).

[0138] In addition, at Time t32’ later than Time t32 by
a minute time, the scanning line driving circuit 4 changes
the voltage level of the scanning line 17C from LOW to
HIGH to turn on the switching transistor 19B. With this,
the source of the driving transistor 14B and the electrode
132B of the electrostatic capacitor 13B become conduc-
tive (Step S43 in FIG. 13). In addition, the electrode 131B
and the electrode 132B of the electrostatic capacitor 13B
are cut off from the reference power source line 20 and
the signal line 16, respectively. Thus, the gate voltage of
the driving transistor 14B changes, and a driving current
corresponding to the voltage (VREF - Vgdata) flows into
the organic EL element 15B.

[0139] During the period from Time t32 to Time t33, a
both-end voltage (VREF - Vgdata) of the electrostatic
capacitor 13B is being applied to between the gate and
source of the driving transistor 14B in the luminescence
pixel 10B, and a flow of a driving current enables the
organic EL element 15B to keep emitting light.

[0140] Next, at Time t33, the scanning line driving cir-
cuit 4 changes the voltage level of the scanning line 17C
from HIGH to LOW to bring the switching transistor 19B
into an off state. At this time, the electrostatic capacitor
41B stores the source potential of the driving transistor
14B even when the switching transistor 19B is brought
into an off state. Thus, the voltage between the gate and
source of the driving transistor 14B is stabilized. In other
words, the signal current in the luminescence pixel 10B
is stabilized irrespective of whether the switching tran-
sistor 19B is in an on state or in an off state.

[0141] Sequentially performing the aforementioned
operations in t30 to t33 on the luminescence pixels po-
sitioned downstream in the same column makes it pos-
sible to enable the pixels to emit light with a constant
delay time determined on a line-by-line basis.

[0142] As described above, disposing the electrostatic
capacitor 41 that is the second capacitor in the lumines-
cence pixel 10 enables a light emission which is constant
irrespective of whether the switching transistor 19 is in
an on state or in an off state. This makes it possible to
use a common scanning line for luminescence pixels ad-
jacent to each other in a pixel column. This enables re-
duction in the number of scanning lines for controlling
switching transistors, and therefore it is possible to sim-
plify the circuit configuration of the image display device.
Further, it is possible to simplify the driving circuits for
outputting the scanning signals.

[0143] As described above, configuring a simple pixel
circuitry as in each of Embodiments 1 to 3 makes it pos-
sible to store the accurate potential corresponding to a
signal voltage into both end electrodes of a capacitor
which holds a voltage to be applied to between the gate
and source of an n-type driving TFT which performs a
source grounding operation. This makes it possible to
achieve an accurate image display reflecting a video sig-
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nal. Further, disposing the second capacitor which stores
the source potential of the n-type driving TFT stabilizes
the voltage between the gate and source of the n-type
driving TFT, thereby stabilizing the driving current, that
is, achieving a stable light emitting operation.

[0144] Itis to be noted that the image display devices
according to the present invention is not limited to those
in the above-described embodiments.

[0145] For example, a pixel circuitry obtained by com-
bining the second illustrative embodiment and Embodi-
ment 3 is included in the present invention. FIG. 14 is a
diagram showing a circuit configuration of a lumines-
cence pixel and connections with the surrounding circuits
which are obtained by combining the second illustrative
embodiment and embodiment 3 of the present invention.
The luminescence pixel 50 shown in the diagram in-
cludes switching transistors 19, 31, and 32, electrostatic
capacitors 13 and 51, a driving transistor 14, an organic
EL element 15, a signal line 16, scanning lines 17 and
18, a reference power source line 20, a positive power
source line 21, and a negative power source line 22. In
addition, the surrounding circuits include a scanning line
driving circuit 4 and a signal line driving circuit 5.

[0146] The luminescence pixel 50 is structurally differ-
ent from the luminescence pixel 40 according to Embod-
iment 3 shown in FIG. 8 only in the connection of the
switching transistor to the both end electrodes of the elec-
trostatic capacitor 13.

[0147] The electrostatic capacitor 51 is a second ca-
pacitor connected between the electrode 132 of the elec-
trostatic capacitor 13 and the reference power source
line 20, and has a function of stabilizing the voltage be-
tween the gate and source of the driving transistor 14
likewise the electrostatic capacitor 41 included in the lu-
minescence pixel 40 of Embodiment 3.

[0148] Thus, it is possible to use a scanning line for
adjacent luminescence pixels as in FIG. 11 also in the
display unit including a circuit configuration of the lumi-
nescence pixel 50. Accordingly, as in Embodiment 3, it
is possible to reduce the number of scanning lines for
controlling switching transistors, thereby being able to
simplify the circuit configuration of the image display de-
vice.

[0149] Itis to be noted that the electrostatic capacitor
51 may be connected to a reference power source line
other than the reference power source line 20 connected
to one of the source and drain of the switching transistor
32. For example, the electrostatic capacitor 41 may be
a positive power source line VDD or a negative power
source line VEE. In this case, the layout flexibility increas-
es, and thus a wide space is secured between elements,
thereby achieving an increased yield.

[0150] Throughout Embodiments 1 to 3, the switching
transistors 12 and 32 (first switching elements) and the
switching transistors 11 and 31 (second switching ele-
ments) are controlled in a same manner using the same
scanning line 17. However, it is to be noted that the first
switching elements and the second switching elements
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may be independently turned on or off using different
scanning lines (a first scanning line and a second scan-
ning line). In this case, the timing at which a signal voltage
is applied from the signal line 16 to the electrostatic ca-
pacitor 13 is controlled independently of the timing at
which a reference voltage is applied from the reference
power source line 20 to the electrostatic capacitor 13.
With this, it is also possible to execute duty control for
light emission in a frame.

[0151] The above embodiments have been described
as n-type transistors which are brought into an on state
when the voltage level of the switching transistoris HIGH.
However, it is to be noted that image display devices
which is configured to include p-type transistors instead
of these n-type transistors and have a reversed polarity
in the scanning lines provide the same advantageous
effects as in those provided by the respective embodi-
ments.

[0152] Further, the above embodiments have been de-
scribed assuming that the switching transistors are FETs
having a gate, a source, and a drain. However, these
switching transistors may be bipolar transistors having a
base, a collector, and an emitter. In this case, the object
of the present invention is achieved, and the same ad-
vantageous effects are provided.

[0153] In addition, a display device according to the
present invention is embedded, for example, in a thin flat
TV as shown in FIG. 15. Embedding an image display
device according to the present invention makes it pos-
sible to achieve a thin flat TV capable of achieving accu-
rate image display reflecting a video signal.

[Industrial Applicability]

[0154] The present invention is particularly applicable
to active-type organic EL flat panel displays which fluc-
tuate luminance by controlling the luminance intensity of
pixels using pixel signal currents.

[Reference Signs List]
[0155]

1 Image display device

2 Control circuit

3 Memory

4 Scanning line driving circuit

5 Signal line driving circuit

6 Display unit

10, 10A, 10B, 30, 40, 50 Luminescence pixel

11, 11A, 11B, 12, 12A, 12B, 19, 19A, 19B, 31, 32
Switching transistor

13, 13A, 13B, 41, 41A, 41B, 51 Electrostatic capac-
itor

14, 14A, 14B Driving transistor

15, 15A, 15B, 505 Organic EL element

16, 506 Signal line

17,17A, 17B, 17C, 18 Scanning line
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20 Reference power source line

21 Positive power source line

22 Negative power source line

131, 131A, 131B, 132, 132A, 132B Electrode
500 Pixel unit

501 First switching element

502 Second switching element

503 Capacitor element

504 N-type thin film transistor (n-type TFT)
507 First scanning line

508 Second scanning line

509 Third switching element

Claims

1. Animage display device comprising a plurality of pix-
el units (10), a data line (16), a signal line driving
circuit (5) connected to the dataline (16) and adapted
to output a signal voltage based on a video signal,
and a scanning line driving circuit (4), each pixel unit
(10) comprising:

a luminescence element (15);

a first capacitor (13);

a driving transistor (14) which has a gate elec-
trode connected to afirst electrode (131) of said
first capacitor (13) and a source electrode con-
nected to a first electrode of said luminescence
element (15), and is adapted for causing said
luminescence element (15) to emit light by ap-
plying a drain current corresponding to a voltage
held by said first capacitor (13) to said lumines-
cence element (15);

a second capacitor (41) having a first electrode
connected to a second electrode (132) of said
first capacitor (13);

a first power source line (21) electrically con-
nected to said drain electrode of said driving
transistor (14);

a second power source line (22) electrically con-
nected to a second electrode of said lumines-
cence element (15);

a third power source line (20) adapted for sup-
plying afirst reference voltage defining a voltage
value of a first electrode (131) of said first ca-
pacitor (13);

a fourth power source line (20) electrically con-
nected to a second electrode of said second ca-
pacitor (41), the fourth power source line (20)
being adapted for supplying a second reference
voltage defining a voltage value of said second
electrode of said second capacitor (41);

a first switch (12) adapted for setting the first
reference voltage of said first electrode (131) of
said first capacitor (13);

a second switch (11) adapted for connecting
said data line (16) and said second electrode
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(132) of said first capacitor (13) to supply the
signal voltage to the second electrode (132) of
the first capacitor (13); and

a third switch (19) adapted for connecting said
first electrode of said luminescence element
(15) and said second electrode (132) of said first
capacitor (13);

the image display device further comprising a
first scanning line (17A) connected to the control
inputs of the first switches (12A) of a first row of
pixel units (10A), to the control inputs of the sec-
ond switches (11A) of the first row of pixel units
(10A), and a second scanning line (17B) con-
nected to the control inputs of the first switches
(12B) of a second row of pixel units (10B) adja-
cent to the first row of pixel units (10A), to the
control inputs of the second switches (11B) of
the second row of pixel units (10B), and to the
control inputs of the third switches (19A) of the
first row of pixel units (10A),

wherein the scanning line driving circuit (4) is
connected to the scanning lines (17A, 17B) and
adapted for changing a voltage level of the scan-
ning lines (17A, 17B), and

the image display device is adapted to control
the signal line driving circuit (5) and the scanning
line driving circuit (4) so as to perform the fol-
lowing steps:

maintaining the voltage level of the first
scanning line (17A) and the second scan-
ning line (17B) to an off-level so as to turn
off the first, second and third switches (12A,
11A, 19A) of the first row of pixel units (10A),
then

changing a voltage level of the first scanning
line (17A) to an on-level (t30) to turn on the
first and second switches (12A, 11A) of the
first row of pixel units (10A) while a signal
voltage is applied from the data line (16) so
as to write a potential corresponding to the
signal voltage into the first capacitor (13A)
of a pixel unit of the first row of pixel units
(10A) while maintaining the second scan-
ning line (17B) to the off-level, then
changing the voltage level of the first scan-
ning line (17A) to the off-level (t31) to turn
off the first and the second switches (12A,
11A) of the first row of pixel units (10A) after
the potential corresponding to the signal
voltage has been written into the first capac-
itor (13A) of the pixel unit of the first row of
pixel units (10A) while maintaining the sec-
ond scanning line (17B) to the off-level, then
changing a voltage level of the second scan-
ning line (17B) to the on-level (t31’) to turn
on the third switches (19A) of the first row
of pixel units (10A) to allow a drain current
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correspondingto the voltage held by the first
capacitor (13A) of the pixel unit of the first
row of pixel units (10A) to flow through its
luminescent element (15A) and to turn on
the first and second switches (12B, 11B) of
the second row of pixel units (10B) while a
signal voltage is applied from the data line
(16) so as to write a potential corresponding
to the signal voltage into the first capacitor
(13B) of a pixel unit of the second row of
pixel units (10B) while maintaining the first
scanning line (17A) to the off-level.

Animage display device comprising a plurality of pix-
el units (10), a data line (16), a signal line driving
circuit (5) connected to the dataline (16) and adapted
to output a signal voltage based on a video signal,
and a scanning line driving circuit (4), each pixel unit
comprising:

a luminescence element (15);

a first capacitor (13);

a driving transistor (14) which has a gate elec-
trode connected to afirst electrode (131) of said
first capacitor (13) and a source electrode con-
nected to a first electrode of said luminescence
element (15), and is adapted for causing said
luminescence element (15) to emit light by ap-
plying a drain current corresponding to a voltage
held by said first capacitor (13) to said lumines-
cence element;

a second capacitor (51) having a first electrode
connected to a second electrode (132) of said
first capacitor (13);

a first power source line (21) electrically con-
nected to said drain electrode of said driving
transistor (14);

a second power source line (22) electrically con-
nected to a second electrode of said lumines-
cence element (15);

a third power source line (20) adapted for sup-
plying afirst reference voltage defining a voltage
value of a second electrode (132) of said first
capacitor (13);

afourth power source line electrically connected
to a second electrode of said second capacitor
(51), said fourth power source line being adapt-
ed for supplying a second reference voltage de-
fining a voltage value of said second electrode
of said second capacitor (51);

a first switch (32) adapted for setting the first
reference voltage of said second electrode (132)
of said first capacitor (13);

a second switch (31) adapted for connecting
said data line (16) and said first electrode (131)
of said first capacitor (13) to supply the signal
voltage to the first electrode of the first capacitor
(13); and
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a third switch (19) adapted for connecting said
first electrode of said luminescence element
(15) and said second electrode (132) of said first
capacitor (13);

the image display device further comprising a
first scanning line (17A) connected to the control
inputs of the first switches (12A) of a first row of
pixel units (10A), to the control inputs of the sec-
ond switches (11A) of the first row of pixel units
(10A), and a second scanning line (17B) con-
nected to the control inputs of the first switches
(12B) of a second row of pixel units (10B) adja-
cent to the first row of pixel units (10B), to the
control inputs of the second switches (11 B) of
the second row of pixel units (10B), and to the
control inputs of the third switches (19A) of the
first row of pixel units (10A),

wherein the scanning line driving circuit (4) is
connected to the scanning lines (17A, 17B) and
adapted for changing a voltage level of the scan-
ning lines (17A, 17B), and

the image display device is adapted to control
the signal line driving circuit (5) and the scanning
line driving circuit (4) so as to perform the fol-
lowing steps:

maintaining the voltage level of the first
scanning line (17A) and the second scan-
ning line (17B) to an off-level so as to turn
off the first, second and third switches (32A,
31A, 19A) of the first row of pixel units (10A),
then

changing a voltage level of the first scanning
line (17A) to an on-level (t30) to turn on the
first and second switches (32A, 31A) of the
first row of pixel units (10A) while a signal
voltage is applied from the data line (16) so
as to write a potential corresponding to the
signal voltage into the first capacitor (13A)
of a pixel unit of the first row of pixel units
(10A) while maintaining the second scan-
ning line (17B) to the off-level, then
changing the voltage level of the first scan-
ning line (17A) to the off-level (t31) to turn
off the first and the second switches (32A,
31 A) of the first row of pixel units (10A) after
the potential corresponding to the signal
voltage has been written into the first capac-
itor (13A) of the pixel unit of the first row of
pixel units (10A) while maintaining the sec-
ond scanning line (17B) to the off-level, then
changing a voltage level of the second scan-
ning line (17B) to the on-level (t31’) to turn
on the third switches (19A) of the first row
of pixel units (10A) to allow a drain current
corresponding to the voltage held by the first
capacitor (13A) of the pixel unit of the first
row of pixel units (10A) to flow through its
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luminescent element (15A) and to turn on
the first and second switches (32B, 31 B) of
the second row of pixel units (10B) while a
signal voltage is applied from the data line
(16) so as to write a potential corresponding
to the signal voltage into the first capacitor
(13B) of a pixel unit of the second row of
pixel units (10B) while maintaining the first
scanning line (17A) to the off-level.

The image display device according to Claim 1 or 2,
wherein said first electrode of said luminescence el-
ement (15) is an anode electrode, and said second
electrode of said luminescence element (15) is a
cathode electrode, and

a voltage of said first power source line (21) is higher
than a voltage of said second power source line (22),
and a current flows from said first power source line
(21) to said second power source line (22).

The image display device according to one of Claims
110 3, wherein the second capacitor (41; 51) is adapt-
ed for storing a source potential of the driving tran-
sistor (14) while the third switch (19) is in an off state
so that a current flowing through the luminescence
element (15) is stabilized irrespective of whether the
third switch (19) is in an on state or in an off state.

The image display device according to Claim 1 or 2,
wherein said third power source line (20) and said
fourth power source line (20) are provided as a com-
mon power source line.

The image display device according to one of Claims
1 to 5, wherein said luminescence element (15) is
an organic electro-luminescence (EL) element.

A method of controlling an image display device with
a plurality of pixel units (10), a data line (16), a signal
line driving circuit (5) connected to the data line (16)
and adapted to output a signal voltage based on a
video signal, and a scanning line driving circuit (4),
each pixel unit (10) comprising:

a luminescence element (15);

a first capacitor (13);

a driving transistor (14) which has a gate elec-
trode connected to a first electrode (131) of the
first capacitor (13) and a source electrode con-
nected to a first electrode of the luminescence
element (15), and is adapted for causing the lu-
minescence element (15) to emit light by apply-
ing a drain current corresponding to a voltage
held by the first capacitor (13) to the lumines-
cence element (15);

a second capacitor (41) having a first electrode
connected to a second electrode (132) of the
first capacitor (13);
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a first power source line (21) electrically con-
nected to the drain electrode of the driving tran-
sistor (14);

a second power source line (22) electrically con-
nected to the second electrode of the lumines-
cence element (15);

a third power source line (20) adapted for sup-
plying afirstreference voltage defining a voltage
value of a first electrode (131) of the first capac-
itor (13);

a fourth power source line (20) electrically con-
nected to a second electrode of the second ca-
pacitor (41), the fourth power source line (20)
being adapted for supplying a second reference
voltage defining a voltage value of the second
electrode of the second capacitor (41);

a first switch (12) adapted for setting the refer-
ence voltage of the first electrode (131) of the
first capacitor (13);

a second switch (11) adapted for connecting
said data line (16) and the second electrode
(132) of the first capacitor (13) to supply the sig-
nal voltage to the second electrode (132) of the
first capacitor (13); and

a third switch (19) adapted for connecting the
first electrode of the luminescence element (15)
and the second electrode (132) of the first ca-
pacitor (13),

the image display device further comprising a
first scanning line (17A) connected to the control
inputs of the first switches (12A) of a first row of
pixel units (10A), to the control inputs of the sec-
ond switches (11A) of the first row of pixel units
(10A), and a second scanning line (17B) con-
nected to the control inputs of the first switches
(12B) of a second row of pixel units (10B) adja-
cent to the first row of pixel units (10A), to the
control inputs of the second switches (11 B) of
the second row of pixel units (10B), and to the
control inputs of the third switches (19A) of the
first row of pixel units (10A),

wherein the scanning line driving circuit (4) is
connected to the scanning lines (17A, 17B) and
is adapted for changing a voltage level of the
scanning lines (17A, 17B),

said method comprising

maintaining the voltage level of the first scanning
line (17A) and the second scanning line (17B)
to an off-level so as to turn off the first, second
and third switches (32A, 31 A, 19A) of the first
row of pixel units (10A), then

changing a voltage level of the first scanning line
(17A) to an on-level (t30) to turn on the first and
second switches (32A, 31A) of the first row of
pixel units (10A) while a signal voltage is applied
from the data line (16) so as to write a potential
corresponding to the signal voltage into the first
capacitor (13A) of a pixel unit of the first row of
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pixel units (10A) while maintaining the second
scanning line (17B) to the off-level, then
changing the voltage level of the first scanning
line (17A) to the off-level (t31) to turn off the first
and the second switches (32A, 31A) of the first
row of pixel units (10A) after the potential corre-
sponding to the signal voltage has been written
into the first capacitor (13A) of the pixel unit of
thefirst row of pixel units (10A) while maintaining
the second scanning line (17B) to the off-level,
then

changing a voltage level of the second scanning
line (17B) to the on-level (t31) to turn on the
third switches (19A) of the first row of pixel units
(10A) to allow a drain current corresponding to
the voltage held by the first capacitor (13A) of
the pixel unit of the first row of pixel units (10A)
to flow through its luminescent element (15A)
and to turn on the first and second switches
(32B, 31 B) of the second row of pixel units (10B)
while a signal voltage is applied from the data
line (16) so as to write a potential corresponding
tothe signal voltage into the first capacitor (13B)
of a pixel unit of the second row of pixel units
(10B) while maintaining the first scanning line
(17A) to the off-level.

A method of controlling an image display device with
a plurality of pixel units (10), a data line (16), a signal
line driving circuit (5) connected to the data line (16)
and adapted to output a signal voltage based on a
video signal, and a scanning line driving circuit (4),
each pixel unit (10) comprising:

a luminescence element (15);

a first capacitor (13);

a driving transistor (14) which has a gate elec-
trode connected to a first electrode (131) of the
first capacitor (13) and a source electrode con-
nected to a first electrode of the luminescence
element (15), and is adapted for causing the lu-
minescence element (15) to emit light by apply-
ing a drain current corresponding to a voltage
held by the first capacitor (13) to the lumines-
cence element (15);

a second capacitor (51) having a first electrode
connected to a second electrode (132) of the
first capacitor (13);

a first power source line (21) electrically con-
nected to the drain electrode of the driver driving
transistor (14);

a second power source line (22) electrically con-
nected to a second electrode of the lumines-
cence element (15);

a third power source line (20) adapted for sup-
plying afirst reference voltage defining a voltage
value of a second electrode (132) of the first ca-
pacitor (13);
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afourth power source line electrically connected
to said second electrode of said second capac-
itor (51), said fourth power source line being
adapted for supplying a second reference volt-
age defining a voltage value of a second elec-
trode of the second capacitor (51);

a first switch (32) adapted for setting the first
reference voltage of the second electrode of the
first capacitor (13);

a second switch (31) adapted for connecting the
data line (16) and the first electrode (131) of the
first capacitor (13) to supply the signal voltage
to the second first electrode of the first capacitor
(13); and

a third switch (19) adapted for connecting the
first electrode of the luminescence element (15)
and the second electrode (132) of the first ca-
pacitor (13),

the image display device further comprising a
first scanning line (17A) connected to the control
inputs of the first switches (12A) of a first row of
pixel units (10A), to the control inputs of the sec-
ond switches (11A) of the first row of pixel units
(10A), and a second scanning line (17B) con-
nected to the control inputs of the first switches
(12B) of a second row of pixel units (10B) adja-
cent to the first row of pixel units (10A), to the
control inputs of the second switches (11 B) of
the second row of pixel units (10B), and to the
control inputs of the third switches (19A) of the
first row of pixel units (10A),

wherein the scanning line driving circuit (4) is
connected to the scanning lines (17A, 17B) and
is adapted for changing a voltage level of the
scanning lines (17A, 17B),

said method comprising

maintaining the voltage level of the first scanning
line (17A) and the second scanning line (17B)
to an off-level so as to turn off the first, second
and third switches (32A, 31A, 19A) of the first
row of pixel units (10A), then

changing a voltage level of the first scanning line
(17A) to an on-level (t30) to turn on the first and
second switches (32A, 31A) of the first row of
pixel units (10A) while a signal voltage is applied
from the data line (16) so as to write a potential
corresponding to the signal voltage into the first
capacitor (13A) of a pixel unit of the first row of
pixel units (10A) while maintaining the second
scanning line (17B) to the off-level, then chang-
ing the voltage level of the first scanning line
(17A) to the off-level (t31) to turn off the first and
the second switches (32A, 31A) of the first row
of pixel units (10A) after the potential corre-
sponding to the signal voltage has been written
into the first capacitor (13A) of the pixel unit of
thefirstrow of pixel units (10A) while maintaining
the second scanning line (17B) to the off-level,
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then

changing a voltage level of the second scanning
line (17B) to the on-level (t31) to turn on the
third switches (19A) of the first row of pixel units
(10A) to allow a drain current corresponding to
the voltage held by the first capacitor (13A) of
the pixel unit of the first row of pixel units (10A)
to flow through its luminescent element (15A)
and to turn on the first and second switches
(32B, 31 B) of the second row of pixel units (10B)
while a signal voltage is applied from the data
line (16) so as to write a potential corresponding
tothe signal voltage into the first capacitor (13B)
of a pixel unit of the second row of pixel units
(10B) while maintaining the first scanning line
(17A) to the off-level.

Patentanspriiche

1.

Bildanzeigevorrichtung, die eine Vielzahl von Pixel-
Einheiten (10), eine Datenleitung (16), eine Spalten-
leitungs-Treiberschaltung (5), die mit der Datenlei-
tung (16) verbunden und zum Ausgeben einer Sig-
nalspannung auf Basis eines Video-Signals einge-
richtet ist, sowie eine Zeilenleitungs-Treiberschal-
tung (4) umfasst, wobei jede Pixel-Einheit (10) um-
fasst:

ein Lumineszenz-Element (15);

einen ersten Kondensator (13);

einen Treibertransistor (14), der eine Gate-Elek-
trode, die mit einer ersten Elektrode (131) des
ersten Kondensators (13) verbunden ist, sowie
eine Source-Elektrode hat, die mit einer ersten
Elektrode des Lumineszenz-Elementes (15)
verbunden ist, und der so eingerichtet ist, dass
er das Lumineszenz-Element (15) veranlasst,
Licht zu emittieren, indem er einen Drain-Strom,
der einer von dem ersten Kondensator (13) ge-
speicherten Spannung entspricht, an das Lumi-
neszenz-Element (15) anlegt;

einen zweiten Kondensator (41), der eine erste
Elektrode hat, die mit einer zweiten Elektrode
(132) des ersten Kondensators (13) verbunden
ist;

eine erste Stromquellen-Leitung (21), die elek-
trisch mit der Drain-Elektrode des Treibertran-
sistors (14) verbunden ist;

eine zweite Stromquellen-Leitung (22), die elek-
trisch mit einer zweiten Elektrode des Lumines-
zenz-Elementes (15) verbunden ist;

eine dritte Stromquellen-Leitung (20), die zum
Zufiihren einer ersten Bezugsspannung einge-
richtetist, die einen Spannungswert einer ersten
Elektrode (131) des ersten Kondensators (13)
bestimmt;

eine vierte Stromquellen-Leitung (20), die elek-
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trisch mit einer zweiten Elektrode des zweiten
Kondensators (41) verbunden ist, wobei die
vierte Stromquellen-Leitung (20) zum Zuflhren
einer zweiten Bezugsspannung eingerichtet ist,
die einen Spannungswert der zweiten Elektrode
des zweiten Kondensators (41) bestimmt;
einen ersten Schalter (12), der zum Einstellen
der ersten Bezugsspannung der ersten Elektro-
de (131) des ersten Kondensators (13) einge-
richtet ist;

einen zweiten Schalter (11), der so eingerichtet
ist, dass er die Datenleitung (16) und die zweite
Elektrode (132) des ersten Kondensators (13)
verbindet, um der zweiten Elektrode (132) des
ersten Kondensators (13) die Signalspannung
zuzufiihren; sowie einen dritten Schalter (19),
der zum Verbinden der ersten Elektrode des Lu-
mineszenz-Elementes (15) und der zweiten
Elektrode (132) des ersten Kondensators (13)
eingerichtet ist;

wobei die Bildanzeigevorrichtung des Weiteren
eine erste Zeilenleitung (17A) umfasst, die mit
den Steuereingangen der ersten Schalter (12A)
einer ersten Reihe von Pixel-Einheiten (10A)
und den Steuereingéngen der zweiten Schalter
(11A) der ersten Reihe von Pixel-Einheiten
(10A) verbunden ist, sowie eine zweite Zeilen-
leitung (17B) umfasst, die mitden Steuereingan-
gen der ersten Schalter (12B) einer zweiten Rei-
he von Pixel-Einheiten (10B), die an die erste
Reihe von Pixel-Einheiten (10A) angrenzt, mit
den Steuereingdngen der zweiten Schalter (11
B) der zweiten Reihe von Pixel-Einheiten (10B)
und den Steuereingangen der dritten Schalter
(19A) der ersten Reihe von Pixel-Einheiten
(10A) verbunden ist,

wobei die Zeilenleitungs-Treiberschaltung (4)
mit den Zeilenleitungen (17A, 17B) verbunden
und zum Andern eines Spannungspegels der
Zeilenleitungen (17A, 17B) eingerichtet ist, und
die Bildanzeigevorrichtung so eingerichtet ist,
dass sie die Spaltenleitungs-Treiberschaltung
(5) sowie die Zeilenleitungs-Treiberschaltung
(4) so steuert, dass die folgenden Schritte durch-
gefiihrt werden:

Halten des Spannungspegels der ersten
Zeilenleitung (17A) und der zweiten Zeilen-
leitung (17B) auf einem AUS-Pegel, um so
die ersten, die zweiten und die dritten Schal-
ter (12A, 11A, 19A) der ersten Reihe von
Pixel-Einheiten (10A) zu 6ffnen, anschlie-
Rend

Andern eines Spannungspegels der ersten
Zeilenleitung (17A) auf einen AN-Pegel
(t30), um die ersten und die zweiten Schal-
ter (12A, 11A) der ersten Reihe von Pixel-
Einheiten (10A) zu schlieRen, wahrend
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gleichzeitig eine Signalspannung von der
Datenleitung (16) angelegt wird, und damit
ein Potenzial, das der Signalspannung ent-
spricht, in den ersten Kondensator (13A) ei-
ner Pixel-Einheit der ersten Reihe von Pi-
xel-Einheiten (10A) zu schreiben und dabei
die zweite Zeilenleitung (17B) auf dem
AUS-Pegel zu halten, anschlieRend
Andern des Spannungspegels der ersten
Zeilenleitung (17A) auf den AUS-Pegel
(t31), um die ersten und die zweiten Schal-
ter (12A, 11A) der ersten Reihe von Pixel-
Einheiten (10A) auszuschalten, nachdem
das der Signalspannung entsprechende
Potenzial in den ersten Kondensator (13A)
der Pixel-Einheit der ersten Reihe von Pi-
xel-Einheiten (10A) geschrieben worden
ist, wahrend gleichzeitig die zweite Zeilen-
leitung (17B) auf dem AUS-Pegel gehalten
wird, anschliel3end

Andern eines Spannungspegels der zwei-
ten Zeilenleitung auf den AN-Pegel (t31),
umdie dritten Schalter (19A) der ersten Rei-
he von Pixel-Einheiten (10A) zu schlielRen
und zuzulassen, dass ein Drain-Strom, der
der Spannung entspricht, die von dem ers-
ten Kondensator (13A) der Pixel-Einheit der
ersten Reihe von Pixel-Einheiten (10A) ge-
speichert wird, durch sein Lumineszenz-
Element (15A) flie3t, und die ersten und die
zweiten Schalter (12B, 11 B) der zweiten
Reihe von Pixel-Einheiten (10B) zu schlie-
Ren, wahrend gleichzeitig eine Signalspan-
nung von der Datenleitung (16) angelegt
wird, und damit ein Potenzial, das der Sig-
nalspannung entspricht, in den ersten Kon-
densator (13B) einer Pixel-Einheit der zwei-
ten Reihe von Pixel-Einheiten (10B) zu
schreiben, wahrend gleichzeitig die erste
Zeilenleitung (17A) aufdem AUS-Pegel ge-
halten wird.

Bildanzeigevorrichtung, die eine Vielzahl von Pixel-
Einheiten (10), eine Datenleitung (16), eine Spalten-
leitungs-Treiberschaltung (5), die mit der Datenlei-
tung (16) verbunden und zum Ausgeben einer Sig-
nalspannung auf Basis eines Video-Signals einge-
richtet ist, sowie eine Zeilenleitungs-Treiberschal-
tung (4) umfasst, wobei jede Pixel-Einheit umfasst:

ein Lumineszenz-Element (15);

einen ersten Kondensator (13);

einen Treibertransistor (14), der eine Gate-Elek-
trode, die mit einer ersten Elektrode (131) des
ersten Kondensators (13) verbunden ist, sowie
eine Source-Elektrode hat, die mit einer ersten
Elektrode des Lumineszenz-Elementes (15)
verbunden ist, und der so eingerichtet ist, dass
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er das Lumineszenz-Element (15) veranlasst,
Licht zu emittieren, indem er einen Drain-Strom,
der einer von dem ersten Kondensator (13) ge-
speicherten Spannung entspricht, an das Lumi-
neszenz-Element (15) anlegt;

einen zweiten Kondensator (51), der eine erste
Elektrode hat, die mit einer zweiten Elektrode
(132) des ersten Kondensators (13) verbunden
ist;

eine erste Stromquellen-Leitung (21), die elek-
trisch mit der Drain-Elektrode des Treibertran-
sistors (14) verbunden ist;

eine zweite Stromquellen-Leitung (22), die elek-
trisch mit einer zweiten Elektrode des Lumines-
zenz-Elementes (15) verbunden ist;

eine dritte Stromquellen-Leitung (20), die zum
Zufuihren einer ersten Bezugsspannung einge-
richtet ist, die einen Spannungswert einer zwei-
ten Elektrode (132) des ersten Kondensators
(13) bestimmt;

eine vierte Stromquellen-Leitung (20), die elek-
trisch mit einer zweiten Elektrode des zweiten
Kondensators (51) verbunden ist, wobei die
vierte Stromquellen-Leitung (20) zum Zuflhren
einer zweiten Bezugsspannung eingerichtet ist,
die einen Spannungswert der zweiten Elektrode
des zweiten Kondensators (41) bestimmt;
einen ersten Schalter (32) der zum Einstellen
der ersten Bezugsspannung der zweiten Elek-
trode (132) des ersten Kondensators (13) ein-
gerichtet ist;

einen zweiten Schalter (31), der so eingerichtet
ist, dass er die Datenleitung (16) und die erste
Elektrode (131) des ersten Kondensators (13)
verbindet, um der ersten Elektrode des ersten
Kondensators (13) die Signalspannung zuzu-
fihren; sowie einen dritten Schalter (19), der
zum Verbinden der ersten Elektrode des Lumi-
neszenz-Elementes (15) und der zweiten Elek-
trode (132) des ersten Kondensators (13) ein-
gerichtet ist;

wobei die Bildanzeigevorrichtung des Weiteren
eine erste Zeilenleitung (17A) umfasst, die mit
den Steuereingangen der ersten Schalter (12A)
einer ersten Reihe von Pixel-Einheiten (10A)
und den Steuereingéngen der zweiten Schalter
(11A) der ersten Reihe von Pixel-Einheiten
(10A) verbunden ist, sowie eine zweite Zeilen-
leitung (17B) umfasst, die mitden Steuereingan-
gen der ersten Schalter (12B) einer zweiten Rei-
he von Pixel-Einheiten (10B), die an die erste
Reihe von Pixel-Einheiten (10B) angrenzt, mit
den Steuereingdngen der zweiten Schalter (11
B) der zweiten Reihe von Pixel-Einheiten (10B)
und den Steuereingangen der dritten Schalter
(19A) der ersten Reihe von Pixel-Einheiten
(10A) verbunden ist,

wobei die Zeilenleitungs-Treiberschaltung (4)
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mit den Zeilenleitungen (17A, 17B) verbunden
und zum Andern eines Spannungspegels der
Zeilenleitungen (17A, 17B) eingerichtet ist, und
die Bildanzeigevorrichtung so eingerichtet ist,
dass sie die Spaltenleitungs-Treiberschaltung
(5) sowie die Zeilenleitungs-Treiberschaltung
(4) sosteuert, dass die folgenden Schritte durch-
gefiihrt werden:

Halten des Spannungspegels der ersten
Zeilenleitung (17A) und der zweiten Zeilen-
leitung (17B) auf einem AUS-Pegel, um so
die ersten, die zweiten und die dritten Schal-
ter (32A, 31A, 19A) der ersten Reihe von
Pixel-Einheiten (10A) zu 6ffnen, anschlie-
Rend Andern eines Spannungspegels der
ersten Zeilenleitung (17A) auf einen AN-Pe-
gel (t30), um die ersten und die zweiten
Schalter (32A, 31A) der ersten Reihe von
Pixel-Einheiten (10A) zu schlieBen, wah-
rend gleichzeitig eine Signalspannung von
der Datenleitung (16) angelegtwird, und da-
mit ein Potenzial, das der Signalspannung
entspricht, in den ersten Kondensator (13A)
einer Pixel-Einheit der ersten Reihe von Pi-
xel-Einheiten (10A) zu schreiben und dabei
die zweite Zeilenleitung (17B) auf dem
AUS-Pegel zu halten, anschlieRend
Andern des Spannungspegels der ersten
Zeilenleitung (17A) auf den AUS-Pegel
(t31), um die ersten und die zweiten Schal-
ter (32A, 31A) der ersten Reihe von Pixel-
Einheiten (10A) auszuschalten, nachdem
das der Signalspannung entsprechende
Potenzial in den ersten Kondensator (13A)
der Pixel-Einheit der ersten Reihe von Pi-
xel-Einheiten (10A) geschrieben worden
ist, wahrend gleichzeitig die zweite Zeilen-
leitung (17B) auf dem AUS-Pegel gehalten
wird, anschlielRend

Andern eines Spannungspegels der zwei-
ten Zeilenleitung auf den AN-Pegel (t31),
umdie dritten Schalter (19A) der ersten Rei-
he von Pixel-Einheiten (10A) zu schlielRen
und zuzulassen, dass ein Drain-Strom, der
der Spannung entspricht, die von dem ers-
ten Kondensator (13A) der Pixel-Einheit der
ersten Reihe von Pixel-Einheiten (10A) ge-
speichert wird, durch sein Lumineszenz-
Element (15A) flie3t, und die ersten und die
zweiten Schalter (32B, 31 B) der zweiten
Reihe von Pixel-Einheiten (10B) zu schlie-
Ren, wahrend gleichzeitig eine Signalspan-
nung von der Datenleitung (16) angelegt
wird, und damit ein Potenzial, das der Sig-
nalspannung entspricht, in den ersten Kon-
densator (13B) einer Pixel-Einheit der zwei-
ten Reihe von Pixel-Einheiten (10B) zu



39 EP 2 226 786 B1

schreiben, wahrend gleichzeitig die erste
Zeilenleitung (17A) auf dem AUS-Pegel ge-
halten wird.

Bildanzeigevorrichtung nach Anspruch 1 oder 2, wo-
beidie erste Elektrode des Lumineszenz-Elementes
(15) eine Anoden-Elektrode ist und die zweite Elek-
trode des Lumineszenz-Elementes (15) eine Katho-
den-Elektrode ist, und

eine Spannung der ersten Stromquellen-Leitung
(21) héher ist als eine Spannung der zweiten Strom-
quellen-Leitung (22), und ein Strom von der ersten
Stromquellen-Leitung (21) zu der zweiten Strom-
quellen-Leitung (22) fliet.

Bildanzeigevorrichtung nach einem der vorange-
henden Anspriiche 1 bis 3, wobei der zweite Kon-
densator (41; 51) so eingerichtet ist, dass er ein
Source-Potenzial des Treibertransistors (14) spei-
chert, wahrend sich der dritte Schalter (19) in einem
AUS-Zustand befindet, so dass ein Strom, der durch
das Lumineszenz-Element (15) flie3t, unabhéngig
davon stabilisiert wird, ob sich der dritte Schalter (19)
in einem AN-Zustand oder in einem AUS-Zustand
befindet.

Bildanzeigevorrichtung nach Anspruch 1 oder 2, wo-
bei die dritte Stromquellen-Leitung (20) und die vier-
te Stromquellen-Leitung (20) als eine gemeinsame
Stromquellen-Leitung eingerichtet sind.

Bildanzeigevorrichtung nach einem der Anspriiche
1 bis 5, wobei das Lumineszenz-Element (15) ein
organisches Elektrolumineszenz-Element ist.

Verfahren zum Steuern einer Bildanzeigevorrich-
tung mit einer Vielzahl von Pixel-Einheiten (10), eine
Datenleitung (16), einer Spaltenleitungs-Treiber-
schaltung (5), die mit der Datenleitung (16) verbun-
den und zum Ausgeben einer Signalspannung auf
Basis eines Video-Signals eingerichtet ist, sowie ei-
ner Zeilenleitungs-Treiberschaltung (4), wobei jede
Pixel-Einheit (10) umfasst:

ein Lumineszenz-Element (15);

einen ersten Kondensator (13);

einen Treibertransistor (14), der eine Gate-Elek-
trode, die mit einer ersten Elektrode (131) des
ersten Kondensators (13) verbunden ist, sowie
eine Source-Elektrode hat, die mit einer ersten
Elektrode des Lumineszenz-Elementes (15)
verbunden ist, und der so eingerichtet ist, dass
er das Lumineszenz-Element (15) veranlasst,
Licht zu emittieren, indem er einen Drain-Strom,
der einer von dem ersten Kondensator (13) ge-
speicherten Spannung entspricht, an das Lumi-
neszenz-Element (15) anlegt;

einen zweiten Kondensator (41), der eine erste
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Elektrode hat, die mit einer zweiten Elektrode
(132) des ersten Kondensators (13) verbunden
ist;

eine erste Stromquellen-Leitung (21), die elek-
trisch mit der Drain-Elektrode des Treibertran-
sistors (14) verbunden ist;

eine zweite Stromquellen-Leitung (22), die elek-
trisch mit der zweiten Elektrode des Lumines-
zenz-Elementes (15) verbunden ist;

eine dritte Stromquellen-Leitung (20), die zum
Zufiihren einer ersten Bezugsspannung einge-
richtetist, die einen Spannungswert einer ersten
Elektrode (131) des ersten Kondensators (13)
bestimmt;

eine vierte Stromquellen-Leitung (20), die elek-
trisch mit einer zweiten Elektrode des zweiten
Kondensators (41) verbunden ist, wobei die
vierte Stromquellen-Leitung (20) zum Zufiihren
einer zweiten Bezugsspannung eingerichtet ist,
die einen Spannungswert der zweiten Elektrode
des zweiten Kondensators (41) bestimmt;
einen ersten Schalter (12), der zum Einstellen
der Bezugsspannungder ersten Elektrode (131)
des ersten Kondensators (13) eingerichtet ist;
einen zweiten Schalter (11), der so eingerichtet
ist, dass er die Datenleitung (16) und die zweite
Elektrode (132) des ersten Kondensators (13)
verbindet, um der zweiten Elektrode (132) des
ersten Kondensators (13) die Signalspannung
zuzufiihren; sowie

einen dritten Schalter (19), der zum Verbinden
derersten Elektrode des Lumineszenz-Elemen-
tes (15) und der zweiten Elektrode (132) des
ersten Kondensators (13) eingerichtet ist;
wobei die Bildanzeigevorrichtung des Weiteren
eine erste Zeilenleitung (17A) umfasst, die mit
den Steuereingangen der ersten Schalter (12A)
einer ersten Reihe von Pixel-Einheiten (10A)
und den Steuereingdngen der zweiten Schalter
(11A) der ersten Reihe von Pixel-Einheiten
(10A) verbunden ist, sowie eine zweite Zeilen-
leitung (17B) umfasst,

die mit den Steuereingangen der ersten Schal-
ter (12B) einer zweiten Reihe von Pixel-Einhei-
ten (10B), die an die erste Reihe von Pixel-Ein-
heiten (10A)angrenzt, mitden Steuereingangen
der zweiten Schalter (11 B) der zweiten Reihe
von Pixel-Einheiten (10B) und den Steuerein-
gangen der dritten Schalter (19A) der ersten
Reihe von Pixel-Einheiten (10A) verbunden ist,
wobei die Zeilenleitungs-Treiberschaltung (4)
mit den Zeilenleitungen (17A, 17B) verbunden
und zum Andern eines Spannungspegels der
Zeilenleitungen (17A, 17B) eingerichtet ist, und
das Verfahren umfasst:

Halten des Spannungspegels der ersten
Zeilenleitung (17A) und der zweiten Zeilen-
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leitung (17B) auf einem AUS-Pegel, um so
die ersten, die zweiten und die dritten Schal-
ter (32A, 31A, 19A) der ersten Reihe von
Pixel-Einheiten (10A) zu 6ffnen, anschlie-
Rend

Andern eines Spannungspegels der ersten
Zeilenleitung (17A) auf einen AN-Pegel
(t30), um die ersten und die zweiten Schal-
ter (32A, 31A) der ersten Reihe von Pixel-
Einheiten (10A) zu schlieRen, wahrend
gleichzeitig eine Signalspannung von der
Datenleitung (16) angelegt wird, und damit
ein Potenzial, das der Signalspannung ent-
spricht, in den ersten Kondensator (13A) ei-
ner Pixel-Einheit der ersten Reihe von Pi-
xel-Einheiten (10A) zu schreiben und dabei
die zweite Zeilenleitung (17B) auf dem
AUS-Pegel zu halten, anschlieRend
Andern des Spannungspegels der ersten
Zeilenleitung (17A) auf den AUS-Pegel
(t31), um die ersten und die zweiten Schal-
ter (32A, 31A) der ersten Reihe von Pixel-
Einheiten (10A) auszuschalten, nachdem
das der Signalspannung entsprechende
Potenzial in den ersten Kondensator (13A)
der Pixel-Einheit der ersten Reihe von Pi-
xel-Einheiten (10A) geschrieben worden
ist, wahrend gleichzeitig die zweite Zeilen-
leitung (17B) auf dem AUS-Pegel gehalten
wird, anschlieRend

Andern eines Spannungspegels der zwei-
ten Zeilenleitung auf den AN-Pegel (t31"),
um die dritten Schalter (19A) der ersten Rei-
he von Pixel-Einheiten (10A) zu schliel’en
und zuzulassen, dass ein Drain-Strom, der
der Spannung entspricht, die von dem ers-
ten Kondensator (13A) der Pixel-Einheitder
ersten Reihe von Pixel-Einheiten (10A) ge-
speichert wird, durch sein Lumineszenz-
Element (15A) flie3t, und die ersten und die
zweiten Schalter (32B, 31 B) der zweiten
Reihe von Pixel-Einheiten (10B) zu schlie-
Ren, wahrend gleichzeitig eine Signalspan-
nung von der Datenleitung (16) angelegt
wird, und damit ein Potenzial, das der Sig-
nalspannung entspricht, in den ersten Kon-
densator (13B) einer Pixel-Einheit der zwei-
ten Reihe von Pixel-Einheiten (10B) zu
schreiben, wahrend gleichzeitig die erste
Zeilenleitung (17A) auf dem AUS-Pegel ge-
halten wird.

Verfahren zum Steuern einer Bildanzeigevorrich-
tung mit einer Vielzahl von Pixel-Einheiten (10), eine
Datenleitung (16), einer Spaltenleitungs-Treiber-
schaltung (5), die mit der Datenleitung (16) verbun-
den und zum Ausgeben einer Signalspannung auf
Basis eines Video-Signals eingerichtet ist, sowie ei-
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ner Zeilenleitungs-Treiberschaltung (4), wobei jede
Pixel-Einheit (10) umfasst:

ein Lumineszenz-Element (15);

einen ersten Kondensator (13);

einen Treibertransistor (14), der eine Gate-Elek-
trode, die mit einer ersten Elektrode (131) des
ersten Kondensators (13) verbunden ist, sowie
eine Source-Elektrode hat, die mit einer ersten
Elektrode des Lumineszenz-Elementes (15)
verbunden ist, und der so eingerichtet ist, dass
er das Lumineszenz-Element (15) veranlasst,
Licht zu emittieren, indem er einen Drain-Strom,
der einer von dem ersten Kondensator (13) ge-
speicherten Spannung entspricht, an das Lumi-
neszenz-Element (15) anlegt;

einen zweiten Kondensator (51), der eine erste
Elektrode hat, die mit einer zweiten Elektrode
(132) des ersten Kondensators (13) verbunden
ist;

eine erste Stromquellen-Leitung (21), die elek-
trisch mit der Drain-Elektrode des Treibertran-
sistors (14) verbunden ist;

eine zweite Stromquellen-Leitung (22), die elek-
trisch mit der zweiten Elektrode des Lumines-
zenz-Elementes (15) verbunden ist;

eine dritte Stromquellen-Leitung (20), die zum
Zufiihren einer ersten Bezugsspannung einge-
richtet ist, die einen Spannungswert einer zwei-
ten Elekirode (132) des ersten Kondensators
(13) bestimmt;

eine vierte Stromquellen-Leitung, die elektrisch
mit der zweiten Elektrode des zweiten Konden-
sators (51) verbunden ist, wobei die vierte
Stromquellen-Leitung zum Zuflihren einer zwei-
ten Bezugsspannung eingerichtet ist, die einen
Spannungswert einer zweiten Elektrode des
zweiten Kondensators (51) bestimmt;

einen ersten Schalter (32), der zum Einstellen
der Bezugsspannung der zweiten Elektrode des
ersten Kondensators (13) eingerichtet ist;
einen zweiten Schalter (32), der so eingerichtet
ist, dass er die Datenleitung (16) und die erste
Elektrode (131) des ersten Kondensators (13)
verbindet, um der ersten Elektrode des ersten
Kondensators (13) die Signalspannung zuzu-
flhren; sowie

einen dritten Schalter (19), der zum Verbinden
derersten Elektrode des Lumineszenz-Elemen-
tes (15) und der zweiten Elektrode (132) des
ersten Kondensators (13) eingerichtet ist;
wobei die Bildanzeigevorrichtung des Weiteren
eine erste Zeilenleitung (17A) umfasst, die mit
den Steuereingangen der ersten Schalter (12A)
einer ersten Reihe von Pixel-Einheiten (10A)
und den Steuereingdngen der zweiten Schalter
(11A) der ersten Reihe von Pixel-Einheiten
(10A) verbunden ist, sowie eine zweite Zeilen-
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leitung (17B) umfasst, die mitden Steuereingan-
gen der ersten Schalter (12B) einer zweiten Rei-
he von Pixel-Einheiten (10B), die an die erste
Reihe von Pixel-Einheiten (10A) angrenzt, mit
den Steuereingdngen der zweiten Schalter (11
B) der zweiten Reihe von Pixel-Einheiten (10B)
und den Steuereingangen der dritten Schalter
(19A) der ersten Reihe von Pixel-Einheiten
(10A) verbunden ist,

wobei die Zeilenleitungs-Treiberschaltung (4)
mit den Zeilenleitungen (17A, 17B) verbunden
und zum Andern eines Spannungspegels der
Zeilenleitungen (17A, 17B) eingerichtet ist, und
das Verfahren umfasst:

Halten des Spannungspegels der ersten
Zeilenleitung (17A) und der zweiten Zeilen-
leitung (17B) auf einem AUS-Pegel, um so
die ersten, die zweiten und die dritten Schal-
ter (32A, 31A, 19A) der ersten Reihe von
Pixel-Einheiten (10A) zu 6ffnen, anschlie-
Rend

Andern eines Spannungspegels der ersten
Zeilenleitung (17A) auf einen AN-Pegel
(t30), um die ersten und die zweiten Schal-
ter (32A, 31A) der ersten Reihe von Pixel-
Einheiten (10A) zu schlieRen, wahrend
gleichzeitig eine Signalspannung von der
Datenleitung (16) angelegt wird, und damit
ein Potenzial, das der Signalspannung ent-
spricht, in den ersten Kondensator (13A) ei-
ner Pixel-Einheit der ersten Reihe von Pi-
xel-Einheiten (10A) zu schreiben und dabei
die zweite Zeilenleitung (17B) auf dem
AUS-Pegel zu halten, anschlieRend
Andern des Spannungspegels der ersten
Zeilenleitung (17A) auf den AUS-Pegel
(t31), um die ersten und die zweiten Schal-
ter (32A, 31A) der ersten Reihe von Pixel-
Einheiten (10A) auszuschalten, nachdem
das der Signalspannung entsprechende
Potenzial in den ersten Kondensator (13A)
der Pixel-Einheit der ersten Reihe von Pi-
xel-Einheiten (10A) geschrieben worden
ist, wahrend gleichzeitig die zweite Zeilen-
leitung (17B) auf dem AUS-Pegel gehalten
wird, anschlieRend

Andern eines Spannungspegels der zwei-
ten Zeilenleitung auf den AN-Pegel (t31"),
um die dritten Schalter (19A) der ersten Rei-
he von Pixel-Einheiten (10A) zu schlielfen
und zuzulassen, dass ein Drain-Strom, der
der Spannung entspricht, die von dem ers-
ten Kondensator (13A) der Pixel-Einheitder
ersten Reihe von Pixel-Einheiten (10A) ge-
speichert wird, durch sein Lumineszenz-
Element (15A) flie3t, und die ersten und die
zweiten Schalter (32B, 31 B) der zweiten
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Reihe von Pixel-Einheiten (10B) zu schlie-
Ren, wahrend gleichzeitig eine Signalspan-
nung von der Datenleitung (16) angelegt
wird, und damit ein Potenzial, das der Sig-
nalspannung entspricht, in den ersten Kon-
densator (13B) einer Pixel-Einheit der zwei-
ten Reihe von Pixel-Einheiten (10B) zu
schreiben, wahrend gleichzeitig die erste
Zeilenleitung (17A) aufdem AUS-Pegel ge-
halten wird.

Revendications

1. Dispositif d’affichage d'image comprenant une plu-
ralité d’'unités de pixels (10), une ligne de données
(16), un circuit d’activation de ligne de signal (5) con-
necté a la ligne de données (16) et adapté a fournir
en sortie une tension de signal basée sur un signal
vidéo et un circuit d’activation de ligne de balayage
(4), chaque unité de pixel (10) comprenant :

un élément de luminescence (15) ;

un premier condensateur (13) ;

un transistor d’activation (14) ayant une électro-
de de grille connectée a une premiére électrode
(131) dudit premier condensateur (13) et une
électrode de source connectée a une premiére
électrode dudit élément de luminescence (15),
et adapté a faire émettre de la lumiére par ledit
élément de luminescence (15) en appliquant
audit élément de luminescence (15) un courant
de drain correspondant a une tension mainte-
nue par ledit premier condensateur (13), ;

un second condensateur (41) ayant une premié-
re électrode connectée a la seconde électrode
(132) dudit premier condensateur (13) ;

une premiére ligne de source d’alimentation (21)
connectée électriquement a ladite électrode de
drain dudit transistor d’activation (14) ;

une deuxiéme ligne de source d’alimentation
(22) connectée électriquement a la seconde
électrode dudit élément de luminescence (15) ;
une troisieme ligne de source d’alimentation
(20) adaptée a fournir une premiére tension de
référence définissant une valeur de tension de
la premiére électrode (131) dudit premier con-
densateur (13) ;

une quatrieme ligne de source d’alimentation
(20) connectée électriquement a la seconde
électrode dudit second condensateur (41), la
quatrieme ligne de source d’alimentation (20)
étant adaptée a fournir une seconde tension de
référence définissant une valeur de tension de
ladite seconde électrode dudit second conden-
sateur (41) ;

un premier commutateur (12) adapté a fixer la
premiére tension de référence de ladite premié-
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re électrode (131) dudit premier condensateur
(13);

un deuxieme commutateur (11) adapté a con-
necter ladite ligne de données (16) et ladite se-
conde électrode (132) dudit premier condensa-
teur (13) pour fournir la tension de signal a la
seconde électrode (132) du premier condensa-
teur (13) ; et

un troisieme commutateur (19) adapté a con-
necter ladite premiére électrode dudit élément
de luminescence (15) et ladite seconde électro-
de (132) dudit premier condensateur (13) ;

le dispositif d’affichage d'image comprenant en
outre une premiére ligne de balayage (17A) con-
nectée aux entrées de commande des premiers
commutateurs (12A) d’'une premiere rangée
d’'unités de pixels (10A), aux entrées de com-
mande des deuxiémes commutateurs (11A) de
la premiere rangée d’'unités de pixels (10A), et
une seconde ligne de balayage (17B) connectée
aux entrées de commande des premiers com-
mutateurs (12B) d’'une deuxieme rangée d’uni-
tés de pixels (10B) adjacente a la premiére ran-
gée d'unités de pixels (10A), aux entrées de
commande des deuxiemes commutateurs
(11B) de la deuxieme rangée d’unités de pixels
(10B) et aux entrées de commande des troisie-
mes commutateurs (19A) de la premiére rangée
d’'unités de pixels (10A),

dans lequel le circuit d’activation de ligne de ba-
layage (4) est connecté aux lignes de balayage
(17A, 17B) et est adapté a modifier le niveau de
tension des lignes de balayage (17A, 17B), et
le dispositif d’affichage d'image est adapté a
commander le circuit d’activation de ligne de si-
gnal (5) et le circuit d’activation de ligne de ba-
layage (4) de fagon a exécuter les étapes
suivantes :

maintien du niveau de tension de la premié-
re ligne de balayage (17A) et de la seconde
ligne de balayage (17B) a un niveau non
passant de fagon a désactiver les premier,
deuxiéme et troisiéme commutateurs (12A,
11A, 19A) de la premiére rangée d’'unités
de pixels (10A), puis

modification du niveau de tension de la pre-
miére ligne de balayage (17A) a un niveau
passant (t30) de fagon a activer les premier
et deuxieme commutateurs (12A, 11A) de
la premiére rangée d’'unités de pixels (10A),
tandis qu’'une tension de signal est appli-
quée depuis la ligne de données (16) de
facon a écrire un potentiel correspondant a
la tension de signal dans le premier con-
densateur (13A) d’une unité de pixel de la
premiére rangée d'unités de pixels (10A)
tout en maintenant la seconde ligne de ba-
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layage (17B) au niveau non passant, puis

modification du niveau de tension de la pre-
miére ligne de balayage (17A) a un niveau
non passant (t31) pour désactiver le pre-
mier et le deuxieme commutateur (12A,
11A) de la premiére rangée d'unités de
pixels (10A) aprés avoir écrit le potentiel
correspondant a la tension de signal dans
le premier condensateur (13A) de l'unité de
pixel de la premiére rangée d'unités de
pixels (10A) tout en maintenant la seconde
ligne de balayage (17B) au niveau non pas-
sant, puis

modification du niveau de tension de la se-
conde ligne de balayage (17B) au niveau
passant (t31') pour activer les troisiemes
commutateurs (19A) de la premiere rangée
d’'unités de pixels (10A) pour permettre la
circulation d’un courant de drain correspon-
dant a la tension maintenue par le premier
condensateur (13A) de l'unité de pixel de la
premiére rangée d’'unités de pixels (10A), a
travers son élément luminescent (15A) et
pour activer les premier et deuxiéme com-
mutateurs (12B, 11B) de la deuxiéme ran-
gée d'unités de pixels (10B), tandis qu’une
tension de signal est appliquée depuis la
ligne de données (16) de fagon a écrire un
potentiel correspondant a la tension de si-
gnal dans le premier condensateur (13B)
d’une unité de pixel de la deuxiéme rangée
d’'unités de pixels (10B) tout en maintenant
la premiere ligne de balayage (17A) au ni-
veau non passant.

Dispositif d’affichage d'image comprenant une plu-
ralité d’'unités de pixels (10), une ligne de données
(16), un circuit d’activation de ligne de signal (5) con-
necté a la ligne de données (16) et adapté a fournir
en sortie une tension de signal basée sur un signal
vidéo et un circuit d’activation de ligne de balayage
(4), chaque unité de pixel comprenant :

un élément de luminescence (15) ;

un premier condensateur (13) ;

un transistor d’activation (14) ayant une électro-
de de grille connectée a une premiére électrode
(131) dudit premier condensateur (13) et une
électrode de source connectée a une premiére
électrode dudit élément de luminescence (15),
et adapté a faire émettre de la lumiére par ledit
élément de luminescence (15) en appliquant
audit élément de luminescence un courant de
drain correspondant a une tension maintenue
par ledit premier condensateur (13) ;

un second condensateur (51) ayant une premie-
re électrode connectée a la seconde électrode
(132) dudit premier condensateur (13) ;
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une premiére ligne de source d’alimentation (21)
connectée électriquement a ladite électrode de
drain dudit transistor d’activation (14) ;

une deuxieme ligne de source d’alimentation
(22) connectée électriquement a la seconde
électrode dudit élément de luminescence (15) ;
une troisieme ligne de source d’alimentation
(20) adaptée a fournir une premiére tension de
référence définissant une valeur de tension de
la seconde électrode (132) dudit premier con-
densateur (13) ;

une quatrieme ligne de source d’alimentation
connectée électriquement a la seconde électro-
de dudit second condensateur (51), ladite qua-
trieme ligne de source d’alimentation étant
adaptée a fournir une seconde tension de réfeé-
rence définissant une valeur de tension de ladite
seconde électrode dudit second condensateur
(61);

un premier commutateur (32) adapté a fixer la
premiére tension de référence de ladite seconde
électrode (132) dudit premier condensateur
(13);

un deuxieme commutateur (31) adapté a con-
necter ladite ligne de données (16) et ladite pre-
miére électrode (131) dudit premier condensa-
teur (13) pour fournir la tension de signal a la
premiére électrode du premier condensateur
(13) ; et

un troisitme commutateur (19) adapté a con-
necter ladite premiére électrode dudit élément
de luminescence (15) et ladite seconde électro-
de (132) dudit premier condensateur (13) ;

le dispositif d’affichage d'image comprenant en
outre une premiére ligne de balayage (17A) con-
nectée aux entrées de commande des premiers
commutateurs (12A) d’'une premiéere rangée
d’'unités de pixels (10A), aux entrées de com-
mande des deuxiémes commutateurs (11A) de
la premiere rangée d’'unités de pixels (10A), et
une seconde ligne de balayage (17B) connectée
aux entrées de commande des premiers com-
mutateurs (12B) d’'une deuxieme rangée d’uni-
tés de pixels (10B) adjacente a la premiére ran-
gée d'unités de pixels (10B), aux entrées de
commande des deuxiemes commutateurs
(11B) de la deuxiéme rangée d’unités de pixels
(10B) et aux entrées de commande des troisie-
mes commutateurs (19A) de la premiére rangée
d’'unités de pixels (10A),

dans lequel le circuit d’activation de ligne de ba-
layage (4) est connecté aux lignes de balayage
(17A, 17B) et est adapté a modifier le niveau de
tension des lignes de balayage (17A, 17B), et
le dispositif d’affichage d'image est adapté a
commander le circuit d’activation de ligne de si-
gnal (5) et le circuit d’activation de ligne de ba-
layage (4) de fagon a exécuter les étapes
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suivantes :

maintien du niveau de tension de la premie-
re ligne de balayage (17A) et de la seconde
ligne de balayage (17B) a un niveau non
passant de fagon a désactiver les premier,
deuxieme et troisieme commutateurs (32A,
31A, 19A) de la premiére rangée d’'unités
de pixels (10A), puis

modification du niveau de tension de la pre-
miére ligne de balayage (17A) a un niveau
passant (t30) pour activer les premier et
deuxieme commutateurs (32A, 31A) de la
premiére rangée d’'unités de pixels (10A),
tandis qu’'une tension de signal est appli-
quée depuis la ligne de données (16) de
fagon a écrire un potentiel correspondant a
la tension de signal dans le premier con-
densateur (13A) d’une unité de pixel de la
premiére rangée d'unités de pixels (10A)
tout en maintenant la seconde ligne de ba-
layage (17B) au niveau non passant, puis
modification du niveau de tension de la pre-
miére ligne de balayage (17A) au niveau
non passant (t31) pour désactiver le pre-
mier et le deuxieme commutateur (32A,
31A) de la premiere rangée d'unités de
pixels (10A), aprés avoir écrit le potentiel
correspondant a la tension de signal dans
le premier condensateur (13A) de l'unité de
pixel de la premiére rangée d'unités de
pixels (10A) tout en maintenant la seconde
ligne de balayage (17B) au niveau non pas-
sant, puis

modification du niveau de tension de la se-
conde ligne de balayage (17B) au niveau
passant (t31') pour activer les troisiemes
commutateurs (19A) de la premiere rangée
d’'unités de pixels (10A) pour permettre la
circulation d’un courant de drain correspon-
dant a la tension maintenue par le premier
condensateur (13A) de I'unité de pixel de la
premiére rangée d’'unités de pixels (10A), a
travers son élément luminescent (15A) et
pour activer les premier et deuxiéme com-
mutateurs (32B, 31B) de la deuxiéme ran-
gée d’'unités de pixels (10B), tandis qu’une
tension de signal est appliquée depuis la
ligne de données (16) de fagon a écrire un
potentiel correspondant a la tension de si-
gnal dans le premier condensateur (13B)
d’une unité de pixel de la deuxiéme rangée
d’'unités de pixels (10B) tout en maintenant
la premiere ligne de balayage (17A) au ni-
veau non passant.

3. Dispositif d’affichage d'image selon la revendication
1 ou 2, dans lequel ladite premiére électrode dudit
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premiéere élément luminescent (15) est une électro-
de d’anode etladite seconde électrode dudit élément
luminescent (15) est une électrode de cathode, et
la tension de ladite premiére ligne de source d’ali-
mentation (21) est supérieure a la tension de ladite
seconde ligne de source d’alimentation (22), et un
courant circule de ladite premiére ligne de source
d’alimentation (21) a ladite seconde ligne de source
d’alimentation (22).

Dispositif d’affichage d'image selon 'une des reven-
dications 1 a 3, dans lequel le second condensateur
(41; 51) est adapté a stocker le potentiel de source
dutransistor d’activation (14), tandis que le troisieme
commutateur (19) et dans un état désactive, de sorte
qu’un courant traversant I'élément luminescent (15)
est stabilisé indépendamment du fait que le troisie-
me commutateur (19) est dans un état passant ou
dans un état non passant.

Dispositif d’affichage d’'image selon la revendication
1 ou 2, dans lequel ladite troisieme ligne de source
d’alimentation (20) et ladite quatrieme ligne de sour-
ce d’alimentation (20) sont prévues en tant que ligne
de sources d’alimentation commune.

Dispositif d’affichage d’'image selon 'une des reven-
dications 1 a 5, dans lequel ledit élément de lumi-
nescence (15) est un élément électroluminescent
(EL) organique.

Procédé de commande d’'un dispositif d’affichage
d'image avec une pluralité d'unités de pixels (10),
une ligne de données (16), un circuit d’activation de
ligne de signal (5) connecté a la ligne de données
(16) et adapté a fournir en sortie une tension de si-
gnal basée sur un signal vidéo et un circuit d’activa-
tion de ligne de balayage (4), chaque unité de pixel
(10) comprenant :

un élément de luminescence (15) ;

un premier condensateur (13) ;

un transistor d’activation (14) ayant une électro-
de de grille connectée a une premiére électrode
(131) du premier condensateur (13) et une élec-
trode de source connectée a une premiére élec-
trode de I'élément de luminescence (15), et
adapté a faire émettre de la lumiére par I'élé-
mentde luminescence (15) en appliquantal’élé-
ment de luminescence (15) un courant de drain
correspondant a une tension maintenue par le
premier condensateur (13) ;

un second condensateur (41) ayant une premie-
re électrode connectée a la seconde électrode
(132) du premier condensateur (13) ;

une premiére ligne de source d’alimentation (21)
connectée électriquement a I'électrode de drain
du transistor d’activation (14) ;
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une deuxiéme ligne de source d’alimentation
(22) connectée électriquement a la seconde
électrode de I'élément de luminescence (15) ;
une troisieme ligne de source d’alimentation
(20) adaptée a fournir une premiére tension de
référence définissant une valeur de tension de
la premiere électrode (131) du premier conden-
sateur (13) ;

une quatrieme ligne de source d’alimentation
(20) connectée électriquement a la seconde
électrode du second condensateur (41), la qua-
trieme ligne de source d’alimentation (20) étant
adaptée a fournir une seconde tension de réfé-
rence définissant une valeur de tension de la
seconde électrode du second condensateur
(41);

un premier commutateur (12) adapté a fixer la
tension de référence de la premiére électrode
(131) du premier condensateur (13) ;

un deuxiéme commutateur (11) adapté a con-
necter ladite ligne de données (16) etla seconde
électrode (132) du premier condensateur (13)
pour fournir la tension de signal a la seconde
électrode (132) du premier condensateur (13) ;
et

un troisitme commutateur (19) adapté a con-
necter la premiére électrode de I'élément de lu-
minescence (15) et la seconde électrode (132)
du premier condensateur (13) ;

le dispositif d’affichage d'image comprenant en
outre une premiéere ligne de balayage (17A) con-
nectée aux entrées de commande des premiers
commutateurs (12A) d'une premiére rangée
d’'unités de pixels (10A), aux entrées de com-
mande des deuxiemes commutateurs (11A) de
la premiére rangée d’'unités de pixels (10A), et
une seconde ligne de balayage (17B) connectée
aux entrées de commande des premiers com-
mutateurs (12B) d’'une deuxiéme rangée d’uni-
tés de pixels (10B) adjacente a la premiere ran-
gée d’'unités de pixels (10A), aux entrées de
commande des deuxiémes commutateurs
(11B) de la deuxiéme rangée d’'unités de pixels
(10B) et aux entrées de commande des troisie-
mes commutateurs (19A) de la premiére rangée
d’'unités de pixels (10A),

dans lequel le circuit d’activation de ligne de ba-
layage (4) est connecté aux lignes de balayage
(17A, 17B) et est adapté a modifier le niveau de
tension des lignes de balayage (17A, 17B),
ledit procédé comprenant

le maintien du niveau de tension de la premiére
ligne de balayage (17A) et de la seconde ligne
de balayage (17B) a un niveau non passant de
fagon a désactiver les premier, deuxiéme et troi-
siéme commutateurs (32A, 31A, 19A) de la pre-
miére rangée d’'unités de pixels (10A), puis

la modification du niveau de tension de la pre-
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miére ligne de balayage (17A) a un niveau pas-
sant (t30), de fagon a activer les premier et
deuxiéme commutateurs (32A, 31A) de la pre-
miére rangée d’unités de pixels (10A), tandis
qu’une tension de signal est appliquée depuis
la ligne de données (16) de fagcon a écrire un
potentiel correspondant a la tension de signal
dans le premier condensateur (13A) d’une unité
de pixel de la premiére rangée d’unités de pixels
(10A) tout en maintenant la seconde ligne de
balayage (17B) au niveau non passant, puis

la modification du niveau de tension de la pre-
miére ligne de balayage (17A) au niveau non
passant (t31) pour désactiver le premier et le
deuxiéme commutateur (32A, 31A) de la pre-
miére rangée d'unités de pixels (10A) aprés
avoir écritle potentiel correspondant a la tension
de signal dans le premier condensateur (13A)
de l'unité de pixel de la premiére rangée d’unités
de pixels (10A) tout en maintenant la seconde
ligne de balayage (17B) au niveau non passant,
puis

la modification du niveau de tension de la se-
conde ligne de balayage (17B) au niveau pas-
sant (t31’) pour activer les troisiemes commuta-
teurs (19A) de la premiére rangée d’unités de
pixels (10A) pour permettre la circulation d’'un
courant de drain correspondant a la tension
maintenue par le premier condensateur (13A)
de l'unité de pixel de la premiére rangée d’unités
de pixels (10A), a travers son élément lumines-
cent (15A) et pour activer les premier et deuxié-
me commutateurs (32B, 31B) de la deuxiéme
rangée d’unités de pixels (10B), tandis qu’'une
tension de signal est appliquée depuis la ligne
de données (16) de fagon a écrire un potentiel
correspondant a la tension de signal dans le pre-
mier condensateur (13B) d’une unité de pixel de
la deuxieme rangée d’'unités de pixels (10B) tout
en maintenant la premiere ligne de balayage
(17A) au niveau non passant.

8. Procédé de commande d'un dispositif d’affichage
d’'image avec une pluralité d'unités de pixels (10),
une ligne de données (16), un circuit d’activation de
ligne de signal (5) connecté a la ligne de données
(16) et adapté a fournir en sortie une tension de si-
gnal basée sur un signal vidéo et un circuit d’activa-
tion de ligne de balayage (4), chaque unité de pixel
(10) comprenant :

un élément de luminescence (15) ;

un premier condensateur (13) ;

un transistor d’activation (14) ayant une électro-
de de grille connectée a une premiére électrode
(131) du premier condensateur (13) et une élec-
trode de source connectée a une premiére élec-
trode de I'élément de luminescence (15), et
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adapté a faire émettre de la lumiére par I'élé-
mentde luminescence (15) enappliquantal’élé-
ment de luminescence (15) un courant de drain
correspondant a une tension maintenue par le
premier condensateur (13) ;

un second condensateur (51) ayant une premié-
re électrode connectée a la seconde électrode
(132) du premier condensateur (13) ;

une premiére ligne de source d’alimentation (21)
connectée électriquement a I'électrode de drain
du transistor d’activation (14) ;

une deuxiéme ligne de source d’alimentation
(22) connectée électriquement a la seconde
électrode de I'élément de luminescence (15) ;
une troisieme ligne de source d’alimentation
(20) adaptée a fournir une premiére tension de
référence définissant une valeur de tension de
la seconde électrode (132) du premier conden-
sateur (13) ;

une quatrieme ligne de source d’alimentation
connectée électriquement a ladite seconde
électrode dudit second condensateur (51), ladi-
te quatrieme ligne de source d’alimentation
étant adaptée a fournir une seconde tension de
référence définissant une valeur de tension de
la seconde électrode du second condensateur
(51);

un premier commutateur (32) adapté a fixer la
premiére tension de référence de la seconde
électrode du premier condensateur (13) ;

un deuxiéme commutateur (31) adapté a con-
necter la ligne de données (16) et la premiere
électrode (131) du premier condensateur (13)
pour fournir la tension de signal a la deuxiéme
premiére électrode du premier condensateur
(13) ; et

un troisitme commutateur (19) adapté a con-
necter la premiére électrode de I'élément de lu-
minescence (15) et la seconde électrode (132)
du premier condensateur (13) ;

le dispositif d’affichage d'image comprenant en
outre une premiereligne de balayage (17A) con-
nectée aux entrées de commande des premiers
commutateurs (12A) d'une premiére rangée
d’'unités de pixels (10A), aux entrées de com-
mande des deuxiemes commutateurs (11A) de
la premiére rangée d’'unités de pixels (10A), et
une seconde ligne de balayage (17B) connectée
aux entrées de commande des premiers com-
mutateurs (12B) d’'une deuxiéme rangée d’uni-
tés de pixels (10B) adjacente a la premiere ran-
gée d’'unités de pixels (10A), aux entrées de
commande des deuxiémes commutateurs
(11B) de la deuxiéme rangée d’'unités de pixels
(10B) et aux entrées de commande des troisie-
mes commutateurs (19A) de la premiére rangée
d’'unités de pixels (10A),

dans lequel le circuit d’activation de ligne de ba-
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layage (4) est connecté aux lignes de balayage
(17A, 17B) et est adapté a modifier le niveau de
tension des lignes de balayage (17A, 17B),
ledit procédé comprenant

le maintien du niveau de tension de la premiére
ligne de balayage (17A) et de la seconde ligne
de balayage (17B) a un niveau non passant de
facon a désactiver les premier, deuxiéme et troi-
sieme commutateurs (32A, 31A, 19A) de la pre-
miére rangée d’unités de pixels (10A), puis

la modification du niveau de tension de la pre-
miére ligne de balayage (17A) a un niveau pas-
sant (t30) pour activer les premier et deuxieme
commutateurs (32A, 31A) de la premiérerangée
d’'unités de pixels (10A), tandis qu’une tension
de signal est appliquée depuis la ligne de don-
nées (16) de fagon a écrire un potentiel corres-
pondant a la tension de signal dans le premier
condensateur (13A) d’'une unité de pixel de la
premiére rangée d'unités de pixels (10A) tout en
maintenant la seconde ligne de balayage (17B)
au niveau non passant, puis

la modification du niveau de tension de la pre-
miére ligne de balayage (17A) au niveau non
passant (t31) pour désactiver le premier et le
deuxiéme commutateur (32A, 31A) de la pre-
miére rangée d'unités de pixels (10A) aprés
avoir écritle potentiel correspondant a la tension
de signal dans le premier condensateur (13A)
de l'unité de pixel de la premiére rangée d’unités
de pixels (10A) tout en maintenant la seconde
ligne de balayage (17B) au niveau non passant,
puis

la modification du niveau de tension de la se-
conde ligne de balayage (17B) au niveau pas-
sant (t31’) pour activer les troisiemes commuta-
teurs (19A) de la premiére rangée d’unités de
pixels (10A) pour permettre la circulation d’'un
courant de drain correspondant a la tension
maintenue par le premier condensateur (13A)
de l'unité de pixel de la premiére rangée d’unités
de pixels (10A), a travers son élément lumines-
cent (15A) et pour activer les premier et deuxié-
me commutateurs (32B, 31B) de la deuxiéme
rangée d’unités de pixels (10B), tandis qu’'une
tension de signal est appliquée depuis la ligne
de données (16) de fagon a écrire un potentiel
correspondant a la tension de signal dans le pre-
mier condensateur (13B) d’une unité de pixel de
la deuxieme rangée d’'unités de pixels (10B) tout
en maintenant la premiere ligne de balayage
(17A) au niveau non passant.
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FIG. 2
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FIG. 11

Signal line driving circuit
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